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Ifitroduction 


MAX F. MILLIKAN 


MASSACHUSETTS INSTITUTE OF TECEKOLOGY 


Fashions among economists are almost as fcHe as among dress de- 
signers, It vronld have been inconceh-able for a conference volume vrith 
this title to have appeared thirty-&\-e \-ears ago. Tvrenp.--five years ago 
it would have been assumed that it was a volume about economic policy 
in the Sowet Union, which was the only countn,- then regarded as harag 
a ‘'planned economy." Fifteen years ago the assumption would have 
been that it was a book ahout the planned de\'elopment of the so-called 
underdeveloped countries, where the idea of national economic planning 
was beginning to gain wide populari^- as a necessai}- and even some- 
times suScient condition for economic growth. P»ithin the last ten 


years the term has become so popular and has been applied to so many 
different lands of acthides that it could now refer to almost any kind of 
economic anai}-sis or policy thinking in almost any countiy in the 
world- Xtneieas before World War II the term economic planning fre- 
quently carried, for many people in both professional and popular dis- 
course. tinfa\v>rable connotations of centralization and autocratic con- 
trol. it is now widely regarded as a good thing which shonid be prac- 
ticed in one form or another by all go^■^mmen^s. 

The reasons for this change in both the content and ■'■•alue overtones 


of the term are complex. They are to be found partly in changes in the 
nature of the poiic].' problems wife which applied economists ha\-e been 
forced to concern themseh-es and partly in changes in the analytic tools 
w'hich the profession has been engaged in fashioning o'ver the past 
couple of decades. The focus of attention, of the economics profession — 


e%en of those of its members most disdairful of applied work- 


aiwa's: been profoundly inSuerced by the dominant policy* issues of the 
day. Xhiiing the great depression of the 193 O's. PhD, theses in eco- 
nomics reSected the concerns of both the sTadents and their facult}* ad- 
%-isers in their titles, the maioiit%- of which related to the theoretical and 
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applied problems of the business cycle, the full employment of re- 
sources, and the control of short-term fluctuations in economic activity. 

World War n brought shifts in both problems and methods. With the 
rise in defense spending, the generation of effective demand took care 
of itself and mfiation was handled in considerable part by direct price 
control. Attention shifted to resource allocation. Even those who be- 
lieved that in peacetime this could be left largely to the market were 
forced to concede that in wartime at least some important allocative 
decisions had to be made by government and that new tools would 
have to be developed for this purpose. The most important of these at 
the aggregate level was national income and product accounting, which 
was given a big push forward by wartime requirements. It was recog- 
nized that interindustry analysis of the input-output sort was highly 
relevant to wartime allocative problems, but inadequacies of data and 
computational difficulties prevented it from being extensively used. After 
the war, the problems of postwar European recovery posed the issue 
of what would now be called planning in a clear-cut fashion. Govern- 
ments involved in the Marshall Plan negotiations had to make projec- 
tions of gross national product, domestic savings, investment require- 
ments,' and foreign exchange needs over a five-year period. While little 
use was made of the now popular planning models in these exercises, 
what is now the flourishing planning actirity of many European govern- 
ments had its embiyonic development in the Marshall Plan era. This 
was notably true in France, for instance, under the influence of Jean 
Monnet. 

Meanwhile, in the underdeveloped world, country after country was 
achieving independence from former colonial masters, often after many 
years of concentration on the goal of political freedom, and its leaders 
were turning their attention from the all-consuming struggle for inde- 
pendence to the problems of industrialization and economic growth. 
They turned naturallj' to economic planning as a tool, in some cases 
because of the socialist background of the leadership, but increasingly 
because the emerging theories of economic development being spawmed 
by economists suggested that only through conscious and determined 
governmental policj' could these countries escape from the low-income 
trap in which they found themselves. The developed countries, and par- 
ticularly the United States,- came increasingly to feel that they had an 
interest both in enlarging their understanding of how countries might 
achieve self-sustaining economic growth and in helping to promote that 
process through such instruments as foreign aid. The economics pro- 
fession responded to this new set of policy problems with alacrity and 
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nomic projections of the sort required for aggregate economic planning 
were increasingly needed as a basis for fundamental decisions about 
both the revenue and the expenditure sides of national governmental 
budgets. In all of these problem areas the economics profession saw an 
opportunity to bring its analytic techniques to bear. 

During the twenty years following World War II, these techniques 
themselves underwent a transformation that made many kinds of eco- 
nomic planning much more feasible. The essence of this transformation 
was the emerging possibility, enormously facilitated by the appearance 
of the high-speed computer, of dealing quantitatively with much more 
complex systems of interdependent variables than had ever been pos- 
sible before. The groundwork for these systems was substantially laid 
before the computer came to maturity in the early work of input-output 
analysis, linear programing, and the econometric estimation of statisti- 
cal parameters. But the proliferation of testable models of real-life 
situations using these analytic techniques became economical only with 
the advent of the computer. Until then, the limits on model complexity 
were frequently set by what was computationally feasible. Now they are 
•set much more largely by the capacity of the human mind to under- 
stand the results once produced. The extent of the revolution is indicated 
by the fact that in our graduate schools the economics students are no 
longer identified by the books in their briefcases or the diagrams on their 
blackboards, but rather by their decks of punch cards and the stacks of 
computer printouts. 

These changes in the applied problems with which economists have 
been called upon to deal and the associated changes in the analytic tech- 
niques at their disposal have led to an enormous broadening of the con- 
cept of economic planning. Virtually all countries now have government 
policies of one sort or another for both the secular growth of the econ- 
omy and the broad pattern of resource allocation which is to be utilized 
to achieve these and other goals. This is now broadly true whatever the 
stage of development of the economy or the degree of central control 
over resource allocation exercised by its government. While it is perhaps 
less true of the United States than of almost any other economy in the 
world, even the United States requires countries that hope to be recipients 
of U.S. economic aid to engage in planning, and the U.S. government 
does in fact a good deal of what in other countries would be called 
planning while still avoiding the term. 

About three years ago the Universities-National Bureau Committee 
concluded that the time was ripe to hold a conference on national eco- 
nomic planning. There was no lack of conferences and symposia with 
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titles similar to this. But planning has many dimensions and there had 
not been a symposium focusing on the common elements in the 
analytic tools which the economics profession was bringing to bear on 
the planning process in countries at different stages of growth and with 
different degrees of centralization of decision-making. As with all con- 
ferences, the papers prepared for this one and included in the present 
volume reflect partly the views of the committee responsible for pl ann ing 
the conference and partly the particular current interests of the in- 
dividual economists requested to contribute papers and comments on 
them. I would like to describe briefly what- the conference planning 
committee had in mind in laying out the conference program and leave 
it to the reader to decide how far these intentions were realized in the 
final product. The Committee consisted of Abram Bergson, Everett 
Hagen, and Edward Mason in addition to myself. 

We thought there should be two sorts of papers. First, we felt there 
were a number of functional problems common to planning everywhere 
which had been inadequately treated in the literature and which should 
be dealt with in the first half of the conference. Second, we thought it 
would be useful to have a series of country papers looking at the tech- 
niques of planning used in a selected group of countries at different 
stages of growth and with different political philosophies, and making 
some appraisal of the impact of planning on performance in tliis wide 
range of situations. 

The functional papers raised a very serious problem of selection. 
There was time for only about five such papers in our schedule and the 
possible topics to be dealt with were legion. We could have had papers 
on planning for each of the major sectors of an economy such as agri- 
culture, fuel and power, transport, industry, services, and housing and 
construction. Or we could have had papers on .the main areas of eco- 
nomic policy affected by planning such as price policy, monetary policy, 
fiscal policy, regulatory policy, and educational policy. Or we could 
have filled the time with a detailed examination of a number of the 
principal analytic tools employed in planning exercises such as national 
income projections, input-output analysis, linear and nonlinear pro- 
graming, statistical estimation of econometric parameters, and computer 
simulation. We ended up by being selective and eclectic, using as our 
principal criterion topics which we felt were both important and rela- 
tively neglected in the literature. 

We decided to start with an over-all review of the methodology of 
planning models. Richard Stone at Cambridge University was, we knew, 
engaged in a systematic survey of the characteristics of planning models 
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being used by economists all over the world. The first paper in the 
volume is a report by him and his colleague Colin Leicester on the re- 
sults of this survey. Second, we felt that a problem of great practical im- 
portance v/hich had received less attention than it deserved in the 
analytic literature v/as that of locational choices for investment projects. 
One of the most common simplifications of reality in the macroeconomic 
analysis of national aggregates is cO neglect the spatial aspects of the 
problem. We asked Thomas Vietorisz of the International Business 
Machines Corporation to address himself to this range of issues. Third, 
v/e felt that v/hile a great deal of attention had" been paid by operating 
agencies to the economic appraisal of particular projects, the links be- 
tween this kind of work and aggregate and national planning were in a 
quite underdeveloped state. The third paper, by Arnold Harberger of 
the University of Chicago, is concerned with some of these issues. 

Fourth, we were impressed v/ith the fact that while no planner can 
neglect the foreign trade of the economy vdth which he is dealing, many 
national plans and the models on which they are based treat foreign 
trade either as an exogenous factor or as determined by unrealistically 
simple and arbitrary relationships. The paper by Don Humphrey of the 
Fletcher School treats this topic. Finally, in virtually all countries a very 
substantial fraction of the resources over which the planners have some 
influence is devoted to activities which are not subject to the usual type 
of cost benefit calculation, either because costs do not give the signals 
they should, as in the case of public utilities, or because benefits cannot 
be measured in the usual way, as with public services, education, and 
health. Arthur Lewis addresses himself to the rationale underlying the 
public expenditure portions of a plan in the fifth essay in this volume. 

The problem of countiy' selection for case studies was not much 
easier. Ideally v/e would have liked to pick countries representing all 
the permutations and combinations of at least three stages of develop- 
ment and three degrees of centralization of decision-making. This would 
have required nine papers and we had room for only four. It v/as clear 
that a symposium on national economic planning had to have an ap- 
praisal of the Soviet experience. Alexander Erlich of Columbia Uni- 
versity produced this for us. Of the Western noncentralized and reason- 
ably developed economies, most of whom cut their planning teeth on 
postwar rehabilitation requirements, the country most associated v/ith 
new directions in planning was France. We asked Charles Kindleberger 
of M.I.T. to write about the French planning experience. At the under- 
developed end of the spectrum, there is an abundance of paper plans, 
but real planning experience with at least a decade of history is con- 
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Sned to a few countries of which the biggest and most important is 
India. Richard Eckaus of M.LT. reriews the techniques used in Indian 
planning and describes a model developed in collaboration with a group 
of M.I.T. colleagues designed to illuminate some of the problems of 
capital allocation. Finally, one of the most interesting cases with many 
imique features of its own is that of Yugoslaria which is in an intermedi- 
ate position, both in its stage of development and in the degree of cen- 
tralization of decision-making. Jaroslav Vanek of Cornell Unh ersit}' re- 
newed the Yugoslav case in the final paper. 

No clear consensus emerges from this s}'mposium. either as to the 
influence planning has had on the actual course of events in the coun- 
tries where it has been tried, or as to the uti!it\- for practical planning 
problems of the newer techniques of anal}-sis of allocati\’e efficiency 
being ewlved by the economics profession. On the first point, there is 
no: much disposition to question that in the relatively centralized Soviet 
system the planners, interpreting that term broadly, have called the 
tune. Erlich and Bergson focus on whether Soriet plannrng'has been as 
efficient as it might have been in furthering the presumed goals of the 
leadership. In the other three cases the effect of the planning process 
i.s more deeply in doubt. Eckaus and Vanek credit it r\-ith more in- 
fluence in India and Yugosia\-ia than Mason and Mondas are prepared 
to concede. In the case of France, Kindleberger and Wellisz agree that 
in effect there is simply no way of teffing how influential it has been. 

On the second question of whether the art of fashioning more formal 
planning models has yet advanced to the stage at which these models 
can be genuinely useful to decision-makers, the debate is joined in scat- 
tered places through the sNTnposixim. perhaps most explicitly in the 
colloquy beU^-een Mason and Eckaus, but can hardly be said to be re- 
solved. The case that these models are still too primitive to be of much 
practical help rests on a number of major criticisms. In the first place, 
in spite of all the effort which the model builders ha%'e put into lessening 
the restrictiveness of the assumptions they must make to confine the 
complexities of the real -w-orld to manageable proportions, the critics 
still feel that some of the most important phenomena of growth are 
excluded by the tise of linear relations, by the assumed constancy of 
coefficients known to be \-ariable. and by the arbitrar>- weighting sj’stems 
which must be used to bring a nearly infinite range of variables %rithin 
the grasp of ev’cn the enormously expanded capabilib- of the modern 
computer (and perhaps e%’en more importantly within the grasp of the 
human mind that can understand what it computes when it processes 
the information supplied to it). The dialogues in this volume highlight 
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portance of collecting kinds of information that would not otherwise be 
gathered. Input-output analysis, for example, has stimulated the collec- 
tion of information about interindustry flows, which is important for 
a wide variety of purposes. As to the multipliciu- of goals, conflicts of 
objectives are not easy to deal u-ith formally in the present state of the 
art. but models frequently make it possible to estimate the magnitude of 
the loss of one value being maximized required by the adoption of a 
policy intended to pursue some different value. If, for instance, employ- 
ment and growth are in conflict, a well-designed model can tel! the 
policymaker how much growth he has to give up in order to get how 
much additional employment. Finally, the fact that many plans are nor 
implemented is not to say that they have no influence. The role of the 
planner is not to run the country for which he is planning but to im- 
prove the insights of those who do. The test of his success is not the 
correspondence of his plans with ex post performance but the extent to 
which that performance would have been worse had the planning 
process never been undertaken. 

^\^le^ever one comes out in this debate on the present usefulness of 
some of the newer planning techniques — and it is very much a matter of 
judgment — ^there can be very little question but that in the years to 
come there will be more planning rather than less and that the tech- 
niques will become more complex and sophisticated. This volume sug- 
gests some of the directions this evolution is currently taking. 

The conference was held at Princeton. New Jersey, on November 
27-2S, 1964. The volume was edited by Ester Moskowitz and the 
charts were drawn by H. Irving Forman. 
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The Methodology of Plcnming Models 


RICHARD STONE and COLIN LEICESTER 

UNIVERSITY OF CAMBRIDGE 


Introduction 

"WTieii a group of us at the Department of AppHed Economics started 
work some four years ago on a computable model of the British econ- 
omy, we had only vague ideas about the extent to which large econo- 
metric models were being built in other parts of the world. From time to 
time we felt that we ought to tr}' to improve our knowledge, but for one 
reason or another nothing got done. The stimulus for the present survey 
came from the inHtation to prepare a paper on the methodolog}' of 
plaiming models for the 1964 Uni\*ersdties-National Bureau Conference 
on National Economic Planning. 

Vvliat follows is an empiric^t s reply to this request. It consists simply 
of a preliminary' report on a number of models whose directors were 
kind enough to complete a questionnaire on their work. -A.t the end of 
this paper we reproduce a copy of the questionnaire, a list of the di- 
rectors of the projects reported on, and a selected bibliography. So far 
we have received reports on thirty-one models, and, from this sample, 
we have attempted to generalize on a ntunber of methodological ques- 
tions. We have been promised a number of further replies and intend 
to produce a final report on the subject in our series A Frogranvne for 
GrowtJ:. 


The Survey 

"We should make it clear at the outset that the subject we set out to cover 
is the methodology of planning models. Accordingly, we did not attempt 
to examine the ^•ast range of published material on specific economic 
relationships, demand functions, input-output, production functions and 
so on. nor did we attempt to co\'er practical planning methodology 
which, in many cases, does not iuTOlve a model of the economy at aD. 
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General Characteristics 

Questions 4, 5, 6, and 13 in our questionnaire deal with general char- 
acteristics and can convenient!)' be considered together: 

Correspondents were imnted to say whether their model was theoreti- 
cal or numerical and, in the latter case, whether it had yet been applied. 
All the models in our sample are numerical, and about two-thirds of 
them have already been applied. In general, this application is not a 
once-and-for-all affair, as has so often been the case wth econometric 
models in the past, but is part of a continuous process of use, checking, 
refinement, and reuse. The fact that a substantial number of models 
have come to stay is a comparatively new feature on the economic scene 
and the best guarantee we could have for solid improvement in the 
future. 

On the question of geographical coverage, most models were national 
models. Of these very few had, or planned to have, any regional sub- 
division. Naturally enough the position was different with models con- 
structed by international organizations; here the area covered was the 
European Economic Community in one case and the whole world dmded 
into three regions in another. 

Correspondents were uiNited to say whether the main purpose of 
their model was for description, forecasting, or planning. The great 
majority indicated planning as a use, though in a number of cases this 
should perhaps be interpreted as economic decision-making in a wide 
sense. Most model builders indicated a second use. and some indicated 
all three. 

The models in our sample differed widely in their planning horizon — 
from under one )'ear to infinity. They fell broadly into two groups: one 
with a horizon of around two years, another with a horizon of aroimd 
ten years. Twenty-eight models could be classified in this way; of these, 
eleven were short term (or short to medium term), and seventeen were 
medium to long term (or long term). 

At this point it is convenient to deal with question 13, which asked 
if the model was- static or d)Tiamic. This question was not. perhaps, 
ideally formulated. Our intention was to find out whether the models 
in\’olved differences or differentials and so could work out a future 
path from a given initial state, or whether they depended on data or 
assumptions to provide a basis for a consistent pictme of the future. 
We did not intend by this question to inquire whether relationships 
contained residual time trends or whether past estimates of parameters 
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were modified before application to future conditions. Interpreted as we 
intended, the answers indicate that rather more than half the short-term 
models and about one-third of the long-term models should be classified 
as dynamic. 

This result is not surprising. The kind of short-term model that aims 
at projecting a set of variables from a given initial state until the esti- 
mates may be expected to be swamped by the accumulation of residual 
errors, must, of necessity, be dynamic. At the other extreme, the kind of 
model that tries to draw up a series of consistent pictures of the future 
based on a few basic assumptions that can be varied will usually be 
formulated in static terms. 

The Accounting Framework 

Given our special interest in the accounting aspect of econoinic models, 
we sought information on various issues of this kind in question 7 : 

Part a. Most of our correspondents stated that their models were 
contained within a social accounting framework. Without exception, 
correspondents in the socialist countries replied “no” to this question 
or left it unanswered; they were not alone in this respect. 

Part b. The different classes of accounts employed in the various 
models were not, on the whole, very well specified, and it was impossible 
in many cases to form a clear picture of the accounting structure under- 
lying the models. The clearest picture emerged for input-output accounts 
and indicated a tendency toward medium-sized tables distinguishing 
some twenty to fifty branches of production. 

Part c. In only five models was a distinction made between industries 
and commodities. In one case as many as 2,500 commodities were 
mentioned. 

Part d. As regards capital expenditures, we asked whether gross in- 
vestment had been subdivided between (i) depreciation and net invest- 
ment and (ii) replacements and extensions. We received seven positive 
replies to fi) and (ii); a further seven positive replies to (i) only; and 
a further five positive replies to (ii) only. 

Part e. We asked if a separate set of capital accounts had been es- 
tablished for consumer durables other than housing. In almost every 
case the ansv/er was “no.” 

Part f. A distinction between complementary and competitive im- 
ports was used in about half the models. Other distinctions were also 
mentioned, “tropical agriculture” versus “mining products” and “fin- 
ished” versus “unfinished” beii^g two examples. 
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Part b. In most models use was made of current input-output rela- 
tionships relating either to domestic intermediate production alone or 
to this plus competitive imports. In a number of cases complementary 
imports into the branches of production were also determined by similar 
coefficients. 

Part c. Surprisingly little use seems to be made of production func- 
tions. Of the few positive replies, two or three mentioned each of the 
following: Cobb-Douglas, Cobb-Douglas with time trend for productiv- 
ity growth, and vintage forms. Connections between labor and output 
and between capital and output by means of coefficients were frequently 
mentioned. 

Part d. We also asked about the use of capital input-output relation- 
ships. About three-fifths of the replies were positive; but this should 
be interpreted to mean that more or less aggregated capital coefficients 
are much used, not that most models have a matrix of such coefficients 
classified by using industry and type of equipment. 

Part e. About three-fifths of our correspondents indicated that they 
used price-formation relationships, but it is not clear how this statement 
should be interpreted. In many cases it would seem to indicate that 
product prices are calculated from the cost of primary inputs per unit 
of output by means of a matrix multiplier. 

Part f. About a third of our correspondents indicated that they made 
use of foreign trading relationships. These were usually the same peo- 
ple who had already stated that they used demand functions for both 
imports and exports. We had intended to'isolate by this question models 
in which imports and exports were sensitive in detail to relative prices 
and exchange rates; but we have only ourselves to blame for uncertain- 
ties of interpretation. 

Part g. About a third of our correspondents mentioned the use of 
explicit saving functions. 


Estimation 

A number of questions relating to sources and methods of estimation 
formed the subject of questions 1 0 and 1 1 : About half the sample men- 
tioned both tabulations of census data and special sample surveys as 
bases used in estimating parameters. In a few cases only one of these 
sources was used. About two-thirds of the sample mentioned the use of 
impressions of outside experts in industry, government, etc. This seems 
to suggest much more contact with the outside world than used to be 
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the case in economic model building. If this conclusion is justified it is 
clear!}' a good sign. 

In almost all cases econometric analysis was mentioned. It is perhaps 
surprising that diere were any e.xceptions. Almost evei^'one made use 
of time series and about half tlie sample mentioned the use of cross- 
section data as well. Over two-thirds of the sample used least squares 
metliods of estimation; nearly a quarter mentioned the use of simulta- 
neous equation methods as well. The positive answers to the second 
question show considerable geographical diversity, and it is perhaps of 
interest that they are so numerous. - 

Almost half the sample mentioned that attempts were made to meas- 
ure changes over time in input-output coefficients; a much smaller pro- 
portion said die same thing in respect of coefficients relating to con- 
sumers' tastes or preferences. 

Over half the sample indicated that the results of their calculations 
were modified subjectively before use. 

Computation 

The methods used in carrying out the calculations formed the subject 
of question 12: About four-fifths of the sample indicated that they 
used electronic mediods. A wide range of equipment was reported. The 
name of IBM was mentioned in many cases, and the name of Elliott 
occurred a few times. In about one-quarter of the sample the program 
was written in stages, the maximum number mentioned being eleven. 
In about one-quarter of the sample iteration was said to play an im- 
portant part. 


Size and Scope 

Plans for increasing the size and scope of the models formed the subject 
of questions 1 4 and 1 5 : 

Almost all our correspondents had plans for increasing the size of 
their models. Interestingly enough, only a small proportion, under one- 
quarter. proposed to do this simply by increasing the size of the model, 
keeping the form the same. A little over one-third said that they pro- 
posed to develop submodels. About one-third planned to adopt both 
metliods. 

. .About half the sample had plans for extending the scope of their 
models in various directions. All who had such plans mentioned their 
intention to explore the demand for labor skills. .About one-third also 
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In the second place, the models show considerable variet}" in terms of 
form and aim. They range from short-term forecasting models, which 
measure the future in quarters and trj' to look at the economic scene up 
to one or two years ahead, to long-term planning models, which measure 
the future in quinquennia and try’ to draw up balanced pictures of the 
economy from five to twenty-five years ahead. 

In the third place, the surv'ey shows the considerable strides that 
have been taken in recent years in systematic data processing and in the 
application of theorj’ and statistical metliods to economic phenomena. 
No one engaged in these processes can feel that he has reached the 
end of the road, but there are indications of a number of developments 
that may be expected to bring him perceptibly nearer. One is the in- 
creasing professionalization of business managements and the recog- 
nition that this often fosters the potentialities of model building. As 
a consequence, econometricians who seek practical help from industry’ 
receive, on -the whole, a much more positive response than they did in 
the past. This widening of the range of communication is almost a sine 
qua non of successful model building. A second interesting development 
is that even w’hen governments do not build models themselves, they are 
usually associated in one way or another with the model-building activ- 
itj' of others. Third, we can detect an increasing concern with social as 
opposed to purely economic phenomena; and particularly with ques- 
tions of labor skills and the system of education and training in which 
they are learned. There is no need to believe that education exists simply 
to supply economically useful skills in order to w’elcome this develop- 
ment. 

Finally’, we see that aU models in our survey are computable models 
generally making use of large, hi^-speed computers. It can fairly be 
said that without the development of the computer they could not 
exist. Yet, in spite of the immense number of calculations now required 
in soMng the equation system of a large model, it is probably the gen- 
eral ^•iew of model builders that computing capaci^’ does not and in the 
■ fuhue will not provide any' restriction on their actmties. One great 
diflSculty of the past has been overcome. .We are now’ free to concen- 
trate on our particular responsibilities as economists and statisticians: 
accurate model building, data processing, and closer contacts with the 
practical world whose help and approval are alike needed if today's 
efforts are to bear fruit. 
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Appendix 1 

University of Cambridge 
Department of Applied Economics 

An International Survey 

OF 

The Methodology of Planning Models 
Questionnaire 

1. Name and address of Director of project 

2. Full title of project 

3. Short name, if any, of project and/or model 

4. Is the model 

a. Purely theoretical 

b. Numerical and intended for application 
If so, 

(i) Has it yet been applied 

(ii) To what country or region has it been or will it be applied 

(iii) Does it contain or will it contain a regional subdivision 

5. Is the model intended primarily for 

a. Description 

b. Forecasting 

c. Decision-making (planning or programing) 

6. What is the planning or forecasting horizon of the model 

7. Has the model a social accounting framework 
If so, 

a. How many classes of accounts do you distinguish in it 

b. What is the name of, and number of accounts in, each class 

c. Do you make a distinction between industries and commodities 
If so, 

(i) Are there more commodities than industries 

(ii) What classification do you adopt for each category 

d. Do you divide gross investment into 

(i) Depreciation and net investment 

(ii) Replacements and extensions 

e. Do you divide imports into 

(i) Complementary and competitive 
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(ii) Other categories (please specify) 

f. Do you treat consumers’ durables as capital goods 
If so. please gh'e categories 

g. Do you cover a subsistence sector in addition to the monetized 
economy 

h. Do you find the national accounts of your counm* or region adequate 

S. If basic assumptions form part of the model, do these relate to 

a. The rate of growth of the gross national product or similar total 
(please specif}-) 

b. The rate of growth of consumption 

c. The rate of growth of the population 

d. The rate of growth of the labor force 

e. The rate of technical progress 

f. The supply of domestic sa\-ing 

g. The balance of paraents (surplus or deficit) 

h. Other \'ariabres (piease specif}-) 

9. Does the model include 

a. Demand functions for 

(i) Prh-ate consumption 

(ii) Government consumption 

(iii) Exports 

(iv) Imports 

b. Current input-output relationships for 

(i) Domestic intermediate product 

(ii) As above phts competitive imports 

(iii) Complementaiy- imports 

c. Production functions of t}pe 

(i) Cobb-Douglas 

(ii) As abo-ve w-ith residual time trends for productirity growth 

(iii) Mntage 

(iv) Other (please specify) 

d. Capital input-output relationships 

e. Price-formation relationships 

f. Financial relationships relating to 

(D SaN-ing functions 

(ii) Preferred ponfolio patterns 

(iii) Other (please specify) 

g. Foreign trading rdalionships 

h. Other relationships (please specify) 

10. If estimates of parameters have been made, are they based on 
a. Tabxilation of census data 
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b. Special sample Furveys 

c. Impressions of outside experts in industry, government, etc. 

d. Econometric analysis- 

e. Other sources (please specify) 

11. If estimates are based on econometric analysis 

a. Is the information derived from 

(i) Time-series 

(ii) Cross-section data 

b. Is use made of 

(i) Least squares methods 

(ii) Simultaneous equations methods 

(iii) Other methods (please specify). 

c. Is an attempt made to measure changes over time in 

(i) Input-output coefficients 

(ii) Preference coefficients 

(iii) Other coefficients (please specify) 

d. Are the results of the calculations modified subjectively before use 

12. Are the calculations carried out by 

a. Electronic methods 
If so, 

(i) Is the program written in stages 

(ii) How many stages does it contain 

(iii) Does iteration play an important part 

(iv) What type or make of equipment do you use 

b. Other methods (please specify) 

13. Is the model 

a. Mainly static, alternative solutions depending on initial assumptions 

b. Mainly dynamic 

14. If you are planning to increase the size of the model, do you intend to 

a. Simply increase the number of variables, without altering the form 
of the model 

b. Develop submodels for different branches of production or sectors 
of the economy, such as transport, power, education, etc. 

c. Combine both methods 

15. If you are planning to extend the scope of the model, do you intend to 
explore 

a. The demand for labor skills now and in the foreseeable future 
. b. The role of education and training in satisfying this demand 

c. The role of research and development 
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d. Human adaptabSit)' 

e. Other socio-economic phenomena (please specify) 

16. How large is the sta5 you employ in terms of 

a. Economists 

b. Statisticians 

c. Mathematicians 

d. Programers 

e. Sociologists 

f. Other professionals 

g. Clerical and computing staff 

17, Is the project sponsored and supported by 

a. A universitj* 

b. An independent research institute 

c. Gosemment or some other public body 

d. Some other institution (please specifs’) 

IS. Do you publish your results in 

a. A special series (please give bibliographical details) 

b. Other publications (please give bibliographical details) 

Remarks 

Appendix 2. A List of Correspondents 

Area of 

Application Director of Project Title of Project 

1. Argentina Dr, Oscar Varsa\’sk:>\ A Simulation Model for 

— Institute de Calculo, , the Argentine Economy 

Peru 272, 

Buenos Aires 

2. Belgiunx Monsieur Jean Wael 

broeck, 

49 rue du Chatelain, 

Bruxelles 5 

Professor Richard Stone, Cambridge Growth 
Department of Applied Project 

Economics, 

Sidgy-dek As’enue, 

Cambridge - 


Mo dele de croissance de 
I’economie beige 


3. Britain - 
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Area of 

A pplication 

10. Germany, 
West 

Director of Project 

Professor Dr. Alfred E. 

on, 

Institut fur Angewandte 
Wirtschaftsforschung, 
Tubingen, 

Biesingerstr. 25 

Title of Project 

Quarterly Model of the 
Federal Republic of 
Germany 

11. Hungary 

Dr. J. Komai, 

Computing Center of the 
Hungarian Academy of 
Sciences, 

Budapest, V, 

Nador u. 7 

Macroeconomic program- 
ing, 1966-70 

12. 

Dr. T. Morv’a, 

National Planning Board, 
Budapest, V, 

Nador u. 11 


13. India 

Dr. S. Chakravarty, 
Presidency College, 
Calcutta 

Research Project on De- 
velopment Planning 
Methods 

14. Ireland 

Dr. R. C. Gear>% 

The Economic Research 
Institute, 

73 Lower Baggot Street, 
Dublin 2 

An Input-Output Decision 
Model for Ireland 

15. Israel 

Dr. Michael Bruno, 
Research Department, 

Bank of Israel, 

Jerusalem 

Linear Programing Model 
for Israel 

16. Italy 

Professor Vera Cao-Pinna. 
“Centro di studi e piani 
economici.” 

Roma. 

Via Piemonte, 26 

Econometric Model of 
Growth and Geograph- 
ical Distribution of Re- 
sources in Italy 

17. 

Dr. Siro Lombardini, 

Ires via Bogino IS, 

Torino 

A Model for National 
Economic Planning 
with Three Regions 
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Area of 
Application 

18. Japan 


19. Yugoslavia 


20. New Zealand 


21. Norway 


22. Poland 


23. Portugal 


Director of Project 

Dr. Tsunehiko Watanabe, 
Economic Research 
Institute, 

Economic Planning 
Agency, 

Government of Japan, 
Chiyoda-ku Kasumigaseki, 
Tokyo 

Dr. Branko Horvat, 
Jogoslavenski Institut za 
Ekonomska, Istrazi- 
vanja, 

Beograd,, 

Savska broj 35 

Dr. C. A. Blyth, 

N. Z. Institute of Eco- 
nomic Research, 

26 Kelbum Parade, 
Wellington 

Dr. Odd Aukrust, 

Central Bureau of 
Statistics, 

Dronningensgth 16, 

Oslo 

Dr. Jozef Pajestka, 

Zaklad Badan Ekonomi- 
cznych Komisji Plano- 
wania, 

Warszawa, 

Plac Trzech Rrzyzy 5 

Dr. Joao Salgueiro, 
Presidencia do Consello, 
Secretariado Tecnico, 

51 Rua Alexandre Herm- 
lano, 

Lisbon 


Title of Project 

Methodology of Long- 
term and Medium-term 
Planning 


A Simple Model for the 
Preparatory Stage of a 
Medium-term Eco- 
nomic Plan 


Long-term target making 
for the New Zealand 
economy 


1) Modis I 

2) Modis II 


Structural Analysis for 
1970 


Global Programing Proj- 
ect for III Plan of Por- 
tugal 
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Area of 
Application 

29. International 
Monetary 
Fund (39 
countries) 


Director of Project 

Dr. Jacques I. Polak, 
Director, 

Department of Research 
and Statistics. 
International Monetary' 
Fund, 

I9th and H Streets, N.W., 
Washington 25, D.C. 


Title of Project 

Monetary* Analysis of In- 
come and Imports 


30. LM.F 
(Canada) 


Dr. Rudolf R. Rbomberg. 
Chief, Special Studies 
Dhision, 

International Monetary 
Fund, 

19th and H Streets, N.W^, 
Washington 25, D.C. 


Model of the Canadian 
Economy with Special 
Emphasis on the Bal- 
ance of Payments 


31. LM.F (three Dr. Jacques J. Polak and 
world Dr. Rudolf Pv. Rhomherg. 

regions) Department of Research 

and Statistics, 
International Monetary 
Fund, 

1 9th and H Streets, N.W., 
W^ashington 25, D.C. 


World Trade Model 


Appendix 3. A Selected Bibliography 

(Items concluding with a reference number are 
associated with a project listed in Appendix 2) 
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Introduction 

OBJECXn'E AM) PROSPECT 

This paper deals "Mth the application of mathematical programing 
resource allocation models to the problems of economic development 
planning by geographical locations: local areas or regions within a coim- 
tsy- or coimtries within a pardafly integrated supranational economic 
communit\\ Plaiming decisions in this field are polidcally highly sensi- 
tive, and the quantitath-e information that can now be pro%-ided to 
police-makers as a background for these decisions is far from satisfactorv*. 

' The models mentioned are among the most up-to-date tools for the 
quantitati’v-e study of planning problems. Such models can be formu- 
lated to represent the major deNclopmental choices of -economic sj-s- 
tems; at the same time, they also furnish a firame of reference for the 
e\-aluation of indh-idual projects and branches of economic acd^it}-, thus 
pointing the -way toward the eventual consolidation of polic}' choices at 
different levels of detail into a unifi ed decision system of balances and 
priorities. "'iVliile the application of these models is subject to limitations 
— mathematical problems in dealing with economies of scale and other 
nonconvexities, time lags, probabilit}' distributions — their potential 
contributions to the conceptual understanding and empirical definition 
of planning problems, especially in regard to locational choices, are 
far from being fully exploited. 

The bulk of the paper is dedicated to the formulation and analj-sis 
of multiperiod locational models, both in aggregated and disaggregate 
form. Since economic development is such a thoroughly draamic phe- 
nomenon. the results of a purely static anah-sis are inherent!}- to be 
distrusted; for this reason, it has been regarded as indispensable to deal 
v.ith multij^riod models even if this places a considerable formal burden 
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on the analysis. Since multiperiod models with locational and interindus- 
try^ detail have not been thoroughly studied before, it was thought worth- 
while to present and interpret in terms of such a comprehensive model 
a number of results derivable from partial models of different kinds, i.e., 
models without either locational, multiperiod, or interindustry’ detail. 

A key question of planning in regard to locational choices is the ex- 
tent to which development should be geographically balanced or unbal- 
anced. While it has- been far from possible to clarify this matter con- 
clusively, the extent to w’hich planning models formiilated in different 
way’s tend to lead to a greater or lesser degree of geographical concen- 
tration of economic activities has been a persistent concern throughout 
the paper. 

The argument in favor of unbalanced growth asserts that the concen- 
tration of resources- into limited areas will permit these areas to grow 
sufBciently fast to acquire a certain momentum of growth that will 
eventually be transmitted to the lagging areas, while a dispersal of the 
former resources over all areas would deny the possibility’ of a success- 
ful “take-off” to any area. The argument in favor of balanced growth 
points out that a development process limited to some points win lead to 
excessively narrow’ markets in many lines of production, thus leading 
to a failure to achieve adequate economies of scale, and that it win de- 
prive the system as a whole of the potential contribution of savings, 
skiUs, and other resources that would be forthcoming from the lagging 
areas if their economic development and cultural transformation were 
not held back by the draining off of resources to other areas. 

There seems to exist a widespread notion at present that mathematical 
programing models can be expected to yield optimal growth for a sys- 
tem of regions as a whole when growth is unevenly distributed among 
the regions. Thus it is often postulated that the maximization of national 
income without constraints on the regional distribution of this income 
will lead to socially and politically unacceptable results. Therefore, such 
constraints have to be introduced in explicit recognition that they will 
lead to a certain sacrifice of national income. This sacrifice, the reason- 
ing goes, is the price that has to be paid for the social or political bene- 
fits to be won. 

The foregoing notion is based on qualitative considerations rather 
than on solid empirical evidence or a careful analysis of the structure 
and behavior of regional allocation models. In point of fact, there is 
only one highly aggregated analytical model that explicitly arrives at a 
conclusion concerning the benefit of concentrated investments w’ithin a 
multiregional system,- and the limitations of the approach that has been 
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used are even in this case clearly recognized by the authors (Rahman, 
1963, and comment by Dorfman). The origins of the notion are there- 
fore to be sought in the great difficulty, well known to any person with 
practical planning experience, of finding economic activities in regard to 
which backward regions have a clear-cut advantage under customary 
criteria of project evaluation. In practice backward regions often come 
out poorly in regard to almost all conceivable activities, the classical 
theory of comparative advantage notwithstanding. 

The argument .in favor of balanced regional growth hinges on the 
presence of economies of scale — a consideration that has never been 
brought adequately within the purview of economic theory or practical 
criteria of project evaluation. It also hinges in part on .qualitative and 
extraeconomic factors having to do with psychological motivations and 
cultural change. It is thus possible to hold an opinion in favor of the 
long-term optimality of balanced regional growth on the basis of such 
general considerations and still to subscribe to the notion that mathe- 
matical programing models will yield optimal growth data, under con- 
ditions of regional concentration of investments. The considerations 
regarding balanced regional growth can then be regarded as “back- 
ground information” that is to be relied upon to “modify” the results 
of the incomplete mathematical analysis for purposes of policy decisions. 

It will be shown that the over-all picture that emerges from the analy- 
sis of regional resource allocation models depends to a significant degree 
on the assumptions tliat are built into these models. It will also be 
shown that possibilities of reformulating these models exist which sug- 
gest that institutional arrangements involving planning can probably 
be created under which conflicts between over-all system growth and 
the geographical dispersion of this growth are reduced and perhaps 
eliminated. 

The discussion is introduced by a survey of the principal areas in 
which locational choices arise in planning and the main analytical diffi- 
culties that are still unresolved, and is followed by an appraisal of 
methods for reconciliation of multiple objectives. Thereafter, a general 
locational model is formulated and its features — particularly the con- 
nections between optimal solutions of the model and standard social 
accounting concepts such as national or regional income and the rela- 
tionship between production possibilities and preferences — are explored. 
Next, simplified versions of the general model, including aggregated 
and one-commodity formulations, are analyzed both by individual peri- 
ods and by long-run behavior features, followed by a sketch of gener- 
alization possibilities to multicommodity models. Finally the relation- 
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ship among preferences at different polic7 levels, incentives, and auton- 
omons growth trends is discussed, and certain ways of reformulating 
the model are explored. The latter are illustrated by some simple nu- 
merical examples at a highly aggregated level, 

SimVEY OF LOCATIONAL PROBLEMS IN ECONOMIC PLANNING 

Problems involving locational choice occur at several levels in eco- 
nomic pl annin g- National development plans are generally formulated 
without a spatial dimension in the first instance: Such plans, whether 
they are in global or interindustry terms, have to be broken down by 
major regions of the country in order to check their implications for 
regional growth; the general objectives set out in national-level plans, 
furthermore, have to be translated into specific development projects 
involving in each case the choice of particular locations. Conversely, in 
a given country a variety of regional or municipal development and 
promotion programs based on different assumptions and using widely 
varying planning methods may initially be formulated in relative inde- 
pendence: Such plans have to be integrated into a consistent national 
plan, or, if a national plan has been formulated independently, the 
inconsistencies between the set of area plans and the national plan 
have to be resolved. This problem, which arises in the context of plan- 
ning for a single country, has a supranational counterpart involving the 
coordination of development plans of independent countries within the 
framework of common markets or industrial development communities. 

The geographical breakdovm of a single plan versus the integration 
of separate area plans are clearly complementary and call for an inter- 
play between two or more planning levels which are organized, at least 
partially, in a hierarchical fashion, with geographical location acting 
as the organizing principle. 

The problem of breakdown versus integration of plans arises also in 
a different context, namely, in the relation between central and sectoral 
(or industrial) planning. While the central plan itself may set out in- 
dustrial targets in considerable detail, it is practically always found ex- 
pedient to Telsgzte detailed feasibility studies, project planning, and the 
execution of sectoral plans to lower-level planning organs. Locational 
analyses are often carried out at this level in connection with the feasi- 
hility and project studies. Their results subsequently are incorporated 
in sectoral development programs which, suitably summarized and ab- 
stracted, are communicated to the upper-level planning center. The 
choice of location thus also enters the decision-making process through 
a second hierarchical sj-stem whose organizing principle is the subdi- 
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vision of the economy by sectors or industries rather than by geo- 
graphical areas. 

Finally, locational choices arise in connection with city planning and 
its extensions. The focus here has historically been on rational land use, 
the efficient layout of transportation arteries and terminals, and social 
problems arising in connection with urban life; in recent years, however, 
there has been an increasing extension of emphasis from physical to 
economic planning problems. 

The first requirement to be met by any plan is that it should be free 
from major contradictions and should, in regard to secondarj’ detail, also 
be as free as possible from inconsistencies. Locational choice does not 
offer a marked increase of analytical difficulties in comparison with 
other planning problems as long as this limited objective is at the 
center of planning efforts; there is. however, a heasw expansion of statis- 
tical requirements. Locational detail in data is not easy to come by when 
relying on traditional statistics the same way as, for example, industrial- 
process detail is hard to find. '^Tien the criterion of efficiency is intro- 
duced into locational planning several sources of analytical difficulty 
have to be faced, difficulties that are not peculiar to locational choices 
alone but are particularly troublesome in this field. They include, first 
of all, the setting of development goals, which will be one of the 
concerns of the present paper. Secondly, economies of scale and other 
sources of nonconvexity acquire a key importance since they are es- 
sential in the delineation of market areas and thus in the interaction be- 
tween regions; the implications of noncom'exity with regard to the 
existence of multiple equilibriums and the breakdown of the ppce sys- 
tem in achieving an over-all optimum are of great practical consequence. 
Next, the problems of efficient allocation of resources in a double 
hierarchical planning system, organized both by sector and by geo- 
graphical area, are far from being adequately understood even in the 
absence of nonconvexities and a fortiori in their presence. Finally, any 
adaptive system — ^whether of a free-market varieb' or involving organ- 
ized planning decisions — ^when operating in the field of locational forces 
is subject to the effects of long-term lags in adjustments, due to the 
long lifetime of plant and equipment and of transport arteries and 
terminals. During the lifetimes of such investments they can be largely 
regarded as fixed parts of the economic environment, and a great varieu- 
of secondary adaptations will take place on the basis of their existing 
locations. TTiese adaptations are generally of the kind which reinforce 
the original choice of location of the long-term investment; thus socially 
undesirable locational patterns, once established, acquire a life and 
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momentum of their own which become exceedindy hard and costly to 
modify. For this reason locational choices have to be undertaken with a 
lime perspectrve that is disproportionately long in comparison with 
the accustomed planning periods: It is often reasonable to consider a 
time span of fifty years or even more. 

No attempt is being made in this paper to present a comprehensive 
study of current planning practices in relation to locational choices or 
a complete analysis of the theoretical and practical issues involved. A 
number of studies on regional planning in different countries have re- 
cently appeared, and a compilation and analysis of this material and 
other pertinent information is at present underway elsewhere. An en- 
cyclopedic summary' of research in regional and locational problerns 
in Western countries is available, together with a survey article of 
recent data covering the field of regional economies. References to this 
material are in the Bibliographical Note at the end of this paper. 

The Setting of Development Goals 

THE WELFARE D.tPLIC.ATIONS OF LOCATIONAL CHOICES 

The problem of efficient choice between available alternatives in- 
volves the consideration of objectives in relation to instruments. The 
selection of proper objectives is, however, not obvious in regard to the 
locational choices that arise in planning, since there is generally more 
than one entity' whose welfare has to be taken into account and which 
may participate in a more or less autonomous fashion in the proems of 
goal setting. Thus in a country with several regions the question arises 
of the proper objective of development: Is it the advance of the country' 
as a whole without regard to the regional distribution of this advance, 
or are the interests of the individual regions to be incorporated in the 
definition of a national goal and, if so, in what form? 

There are very few explicit locational choices in which this dilernma 
does not enter in one way or another. Perhaps a plant location prob- 
lem invohdng only a marginal part of the economy and considered 
against a background of a satisfactory regional balance might be thought 
of as being devoid of this multiplicity’ of goal units, in that a choice 
which contributes most to the system as a whole and does not disturb 
the balance of its parts could be regarded as advancing equally 
the w’elfare of all parts. Such a formulation, w'hhe apparently in accord 
with common sense, presupposes an understanding of what constitutes 
a “satisfactory” balance, and offers no clue as to how such a balance 
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conservative approach largely restricted to trade liberalization and labor 
exchange. 

The analytical approach to the problem of locational choices will 
differ according to whether ( 1 ) a single decision-making center can be 
assumed to exist which, if necessary, reconciles conflicts between the 
welfare objectives of the different units of the system (and, by implica- 
tion, between any unit and the system as a whole); or whether (2) an 
interplay exists between several partially independent decision-making 
units. For the former case, a maximizing model can be constructed 
whose solutions are studied in conjunction with function of the welfare 
objectives adopted for different regions or locations. These solutions 
have a normative value, provided that the underlying welfare objec- 
tives are accepted. In the second case, the interplay between the differ- 
ent units has the nature of a strategic game whose outcome depends on 
the elements of strength possessed and the strategies followed by each 
participant. 

Throughout the discussion that follows, attention will be centered on 
the first alternative. In particular, the question will be posed: “To what 
extent do necessary conflicts exist between the welfare objectives of in- 
dividual geographical units within a larger system? To the extent that 
current formulations of allocation models overstate these conflicts, the 
interests of the separate subunits will be recognized as being more com- 
plementar/ than conflicting, and cooperation and the delegation of 
powers to a common decision-making center may often become the best 
.strategy for these independent units. If the common interests do not 
dominate the divergent interests quite to the same extent, the analysis 
of alternative strategies cannot be avoided; the latter situation, however, 
will no be studied further in the present paper. 

MULTIPLE OBJECTIVES AND PROGRAMING MODELS 

The problem of efficient choices in planning can be analyzed by means 
of linear programing models and their nonlinear extensions. In such 
models an objective, defined in terms of activity scales, can (without 
loss of generality) be assumed to be maximized, subject to constraints 
imposed by technological possibilities and institutional limitations.^ 
When there are several objectives which are to be observed simultane- 
ously, as in the case of the development of a system of regions where 

^ A minimization problem can be conv<}rled into a maximization problem and 
a minimal constraint can be converted into a maximal constraint by a change 
of signs. For standard discussions of linear programing, see Dantzig (1963), Gass 
(1958), Hadley (1961), and Simonnard (1962). 
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the advance of each region is desirable for its ovra sake, these multiple 
goals must be reduced to a single objective by one of the following two 
techniques; 

1. Maximization of a weighted sum of the several objectives 

2. Maximization of a single objective while the remaining objectives 
are treated as constraints, in the sense that admissible solutions to the 
problem are required to attain or exceed prescribed levels of the latter 
objectives 

For example, in an interregional development model where the max- 
imization of the net products of two individual regions constitutes inde- 
pendent welfare objectives, the first technique assigns a weight to the 
net product of each region and maximizes the weighted sum of the net 
regional products, while the second technique maximizes the net re- 
gional product of one region subject to the subsidiary constraint that the 
net product of the other region has to exceed a certain minimum. 

In national development models of the linear programing type the 
measure used for quantifying the national welfare objective is gener- 
ally additive between geographical regions. -Thus the objective may be 
to maximize national product or total consumption. If the regional dis- 
tribution of development is to be treated as an independent welfare ob- 
jective in such models, it is natural to incorporate it by means of the 
second technique discussed above, i.e., in the form of additional con- 
straints imposed on the model that specify the absolute or relative levels 
of development to be attained in the individual regions. For example, 
if the over-all objective is the maximization of national product, the 
percentage of the total product to be generated in each individual region 
may also be prescribed. In this formulation the additivity of the measure 
of development between regions is preserved, i.e., the development of 
each region is given equal weight. In accordance with the previous dis- 
cussion, however, there is an alternative formulation, corresponding to 
the first technique mentioned. In the objective function of the latter, the 
product (or other criterion of development) of each region is summed 
with unequal weights, so as to channel into selected regions more devel- 
opment than would result from a maximization undertaken with equal 
weights in the absence of prescribed levels of regional development. In 
this I'ornnilaticin the optimal value of the objective function no longer 
represents net national product (or other additive national measure), 
although the latter can of course be derived easily by means of a side 
calculation. 

In these models, constraints on the interregional distribution of na- 
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suits in this sense onty when the optimal solutions of the models are 
unique; in the case of multiple optimums there is only a limited cor- 
respondence. Unique solutions can be guaranteed when the models are 
strictly convex from a mathematical point of view; unfortunately, linear 
models are convex only in a weaker sense, and they will generally lead 
to multiple optimums in the course of the above reformulation. These 
multiple optimums are not of the kind familiar from the use of graphic 
techniques in economic analysis that result when two curves intersect 
at several points. They have the appearance of a mountaintop plateau 
rafter than the unique tip of a sugarloaf-shaped mountain. \STien such 
multiple optimums occur only one thing can be guaranteed: By an ap- 
propriate choice of parameters the problem can be reformulated so that 
the two alternative formulations by the two techniques cited above will 
have at least one optimal solution in common. A more detailed inspec- 
tion of this limited correspondence shows, moreover, that apart from 
the optimal solution that is shared between the two formulations many 
optimal solutions can exist under one formulation that are nonoptimal 
or even infeasible imder the other formulation. When the model is not 
convex, i.e., when it embodies economies of scale or indivisibilities, it is 
no longer possible to make even the above limited assertion of corre- 
spondence. 

These issues are discussed in more detail in Appendix 1. 

Formulation of 'Resource Allocation Models for 
Locational Choices 

A GEKERAL MODEL: PRINCIPAL FEATURES 

In order to offer a concrete basis for the subsequent discussion con- 
cerning the structure of allocation models as customarily formulated, 
a linear programing model with a threefold breakdown of detailed infor- 
mation (time periods, locations, industries) is presented in Table 1. 
While the empirical realization of such a model would overstrain the 
statistical resources of all but the most advanced economies and would 
seldom be useful imless a great emphasis was given to central planning 
decisions, it has the advantage of allowing the discussion of all the rele- 
vant factors in a unified way. In practice, unwanted detail can be elimi- 
nated by aggregation: thus, the model can be made static (single- 
period); it can be left dynamic and can instead by aggregated by regions 
while maint ainin g the interindustry detail; or it can be aggregated by 
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industries while maintaining the interregional structure. Examples of 
each of these alternative aggregated formulations are available.^ 

The dynamic features of the model in Table 1 are set out in the 
simplest possible form in order to concentrate attention on the loca- 
tional-interregional structure. Thus, consumptions of all commodities 
and supplies of primary resources are treated as exogenously given 
parameters while terminal stocks, with a prescribed weighting, are 
treated as the maximand. The presentation of the model follows Tucker’s 
condensed linear programing format (.Graves and Wolfe, 1963); the 
details of notation and formal interpretation will be found in Ap- 
pendix 2. 

The principal characteristics of the model are the following. The 
unused surpluses of all resources are expressed as linear combinations 
of the activity levels; the coeflBcients of the balances involving these re- 
sources appear as rows. There are three kmds of resources: commodity 
stocks, primary factors, and commodity flows. Each of these resources 
is distinguished by time periods and by locations. (The terms “location” 
and “region” will be used interchangeably.) The time periods appear in 
Table 1 in explicit form while the locations are left implicit by the use 
of matrix notation; in this notation the model appears very much as 
though only a single location existed. The model shows two commodi- 
ties and two primary factors. 

There are three kinds of activities; production, transport, and stock 
holding. These activities appear as columns of coefficients. The coeffi- 
cients denote resource requirements or demands if negative, and outputs 
or supplies if positive. The levels of the activities are variable and appear 
as algebraic unknowns heading each column. Production activities have 
commodity outputs (/f; if a given A is negative, it denotes an inter- 
mediate input); they also have stock requirements (— B) and primary- 
factor requirements ( — F); their unknown level is designated by the 
compound symbol XX. Production activities, like resources, are dis- 
tinguished by time period and by location; the latter distinction is im- . 
plicit in the matrix notation used. Three production activities are given. 
Transport activities show net regional imports of commodities (T), 
while transport costs are broken dow-n by detailed stock requirements 
(L), factor inputs (M), and commodity inputs (A^). The model in- 
cludes a separate transport activity for each origin-destination pair, as 
can be seen in the detailed interpretation of the matrices in Appendix 2. 
The unknown .levels of these activities are denoted by the compound 


s See Bibliographical Note. 
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symbol XZ. Stock-holding activities transfer stocks from one time 
period to the next; they can be interpreted as the purchase of a unit of 
stock at the end of period t, its rental for productive purposes in period 
(/ -f 1), and its resale at the end of period (r -f 1), The coefficients I 
refer to a unit of a commodity or stock in a given time period and at a 
given location. The unknown levels of these activities are denoted by 
XH. In addition to the foregoing activities, there is also a dummy ac- 
tivity of exogenous supplies and demands whose level {XO) is fixed at 
unity; it specifies the initial level of stocks (i?) ; the time profile of the 
consumption of ah goods (C) and the supply of all primary factors (Q) 
in all re^ons.'* 

Resource balances follow the format: 


/ surplus \ / aH \ / all 

I of a ) = ( supplies or j — | demands or 
\resource/ y outputs / \ requirements 

Surpluses are treated as algebraic unknowns, in the same way as activity 
levels; in the model they are denoted by compound symbols whose 
first letter is S. 

For example, the balance of the flow of the first commodity in the 
first time period is interpreted as follows: 



SA^ 

= - 


surplus of 

initial 

consump- 

first commod- 

stock 

tion in 

ity in first 

inherited 

first time 

time period 

from 
zero time 
period 

period 



-j- 


nst output by the three production activities 
in the first time period, after deduction of 
intermediate inputs 


net import 
into given 
region in 
first period 


{N^^^■XZ^^ -f Ni2^-XZ2^) - 

amount used directly in all 
transport activities in 
first time period 


I-XH^ 

amount held 
as stocl: in 
first time 
period 


As can be seen, the im'tial stock and the consumption are exogenously 
given constants, w'hile the other quantities are derived as the products of 
the respective coefficients by the proper activity levels indicated in the 


■* Migration can be handled by adjusting the exogenous labor supplies for the 
periods in question. 
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column headings. Since this entire balance is in matrix notation, it is 
valid simultaneously for each separate region. In particular, in this nota- 
tion multiplication by I corresponds to multiplication by 1 in ordinary' 
algebra; thus the quantity 

- Hi® 

is the increase in stocks bebveen period zero and period 1, i.e., the in- 
\'estment in stocks of commodity' I in each region. 

Likewise, stock balances can be interpreted as follows: Surpluses of 
stocks in period t equal the amounts required for production and trans- 
port one period later (there is one-period time lag between investment 
and its utilization) minus the amoimt actually held in period r. The 
interpretation of primary factor balances is analogous but involves no 
time lag. 

In this formulation tlie maximand is an ordinary' resource surplus de- 
fined like any other. In the model, terminal stocks (in the fourth period) 
wth a prescribed weighting are chosen as the maximand. The problem 
consists in programing the unknown acti\'ity levels and resource sur- 
pluses in such a way that terminal stocks (the last surplus) be a maxi- 
mum. while no other resource surplus is negative (i.e., there are no over- 
drawn resources) and no actMty' level is negative (i.e., no activity runs 
in reverse). 

The maximization of terminal stocks is a proper objective since it is 
equivalent to maximizing the growth potential of the system after the 
necessarily limited planning period. The composition of these terminal 
stocks by commodity and by region is determined as part of the solu- 
tion of the problem; it will, how'ever, depend strongly on the weighting 
that is exogenously assigned to the terminal stocks. The weights chosen 
summarize the assumptions on the nature of the growth process beyond 
the planning horizon of the model. Rather than assigning weights to 
the terminal stocks, the planning horizon can also be taken into account 
by assinning constant proportional growth for the system as a whole 
or prescribed rates of growth for individual parts of the system beyond 
the horizon. The advantage of the maximand presented in Table 1 is, 
however, that it is not only particularly simple, but also convenient for 
the analysis of problems of locational choice, since it is additive be- 
tween regions. 

Every resource allocation problem formulated by means of mathe- 
matical programing explicitly contains (or, in the case of linear models, 
implies) a resource valuation problem. For the present model the 
unknowns of this valuation problem are listed in the right-hand and 
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bottom margins of Table 1 and are designated by compound symbols 
whose first letter is Y or D. The T-type symbols are interpreted as form- 
ing a “shadow” price system based on a unit valuation of terminal 
stocks (which thus play the role of the numeraire). YR, YfV, and 
YP designate stock rents of commodities, flow prices of primary 
factors (i.e., wages, etc.), and flow prices of commodities, respec- 
tively. The product of each input coefficient for a given activity 
by the corresponding shadow price of the right-hand margin rep- 
resents a revenue (if positive) or a cost (if negative). The algebraic 
sum of these terms for a given activity represents profits (negative 
losses) computed at shadow prices. These shadow profits, which are 
algebraic unknowns, appear in the bottom margin. For example, the 
shadow profit on the first productive activity in period 1 is obtained 
as follows : 

( — Bii^-YRu^ — B 2 \^‘YR 2 ^) ( — ) rental cost on stocks of com- 

modities 1 and 2 used in the 
production activity 

+ i — Fn^-YWii'- — F^i^-YW^i^) ( — ) wage cost and other primary 

factor payments on primary 
factors used in the production 
activity 

-YPii^ A 2 \^-YP 2 i^) (-}-) net revenue on commodity 

output after deduction of pay- 
ments for intermediate-input 
commodities 

= —DXi^ (equals) profit on activity performed 

at unit level, where DX is a 
shadow loss, —DX is a 
shadow profit 

Due to mathematical reasons the optimal solution to the allocation 
problem simultaneously yields the shadow prices and shadow losses of 
the valuation problern. The latter arc always nonnegative; i.e., shadow 
prices are positive or zero, and no activity ever shows profits at these 
prices but at best breaks even. At the same time the system of shadow 
prices is such that it minimizes profits on the exogenous supply-demand 
activity; in fact, this minimum is numerically equal to the maximum 
of thp allocation problem.^ Due to this equality the correspondence of' 

= Provided both the maximum of the allocation problem and the minimum of 
the valuation problem exist, Max (SO) = Min (—DO). 
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the allocation problem and the valuation problem in Table 1 can be 
stated in the follo\^ing form: The optimal ^■alue of terminal stocks is 
imputed by the model to the scarce exogenous supplies minus exogenous 
demands. In particular, if factor supplies and commodity- demands are 
zero at all time periods, the model imputes the entire \-alue of terminal 
stocks to the initial stocks; moreover, it can be shov.-n that the imputed 
value of stocks for intermediate time periods is also held constant (see 
.Appendix 3). With gh'en nonzero consumption profiles the model 
imputes to initial stocks as well as to stocks in all other periods a value 
that is larger than the \-alue of terminal stocks by an amoimt exactly suf- 
ficient to finance consumption in periods subsequent to the period in 
question. K, in addition, nonzero factor supphes are also included in 
the model, their effect on the time profile of imputed stock values is 
the opposite of the effect of consumption. 

The shadow prices utilized in the definition of aggregate social ac- 
counting concepts above, it should be noted, are not current prices for 
each period. This is clear from the fact that the revenues and costs of 
stock-holding ccti\-ities are summed over two successive time periods; 
concepts based on current prices could not be summed in this way 
\rithout appropriate discoimting operations. The shadow prices are 
therefore seen to form a price sj-stem which has the properties of a 
set of current prices to which discounting operations have already been 
applied. It is. in fact, readily possible to define a set of current prices 
together \rith an appropriate discount rate once the shadow price sj's- 
tem is given. The sj-stem of current prices is then anchored in one of 
the time periods by assuming that in this period current and shadow 
prices coincide: it is further assumed that an arbitrarily given commodiu- 
serv'es as the -value standard between the base time period and another 
time period, in the sense that its current price remains constant between 
the two periods. The interest rate for discounting purposes on these as- 
sumptions turns out to be the current rent of the stock of the -tmlue- 
standard commcdio.-: the current rents of the stocks of other commodities 
have to be adjusted for \'alue changes of the stock between periods in 
order to arrive at the same interest rate (see Appendix 3 ) . Instead of a 
single commodity, a weighted average can serve equally well as the 
value standard: the latter can. moveo\-er. change between time periods. 

Tne system of relative shadow prices is thus a more fundamental 
propertv of the model than the period-to-period interest rate associated 
with the choice of an aibitraix* \-aIue standard. The arbitrariness of the 
latter ca.n be reduced in practice by tving it to the structure of consump- 
tion from period to perio’d or by some similar means, but in any event 
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from the structure of consumption; as an extreme, it could happen 
that a given region does not develop its productive structures at all 
while participating in consumption in the prescribed manner by 
means of a steady stream of interregional transfers. 

b. All decisions with regard to time preference between present and 
future consumption and effort are prejudged in the formulation 
of the model. Thus, in particular, no ex ante relationship is pre- 
scribed for the division of national and regional product between 
consumption and saving, even though, of course, the respective 
ratios can be readily calculated ex post once the optimal solution 
to the model has been obtained. 

c. All relations with regard to the price elasticities of commodity de- 
mands and factor supplies are likewise prejudged in the formula- 
tion of the model : Since the latter are given in physical quantities 
that are constant regardless of the corresponding shadow prices 
in the optimal solution of the model, aU price elasticities are in 
fact taken to be equal to zero. 

3. Tne treatment of dj-namic features is the simplest possible in a 
multiperiod model. In particular: 

a. All stocks are treated as completely liquid at the end of each ac- 
counting period. Thus, no distinction is made between fixed capi- 
tal and inventories, and no limits are placed on the reduction of 
the levels of stocks between time periods. 

b. The transfer of stocks from one time period to the next is treated 
as costless: no storage charges of any kind are included in the 
model, and thus no joint storage activities occur. 

c. There are no time lags in the model, apart from the one-period 
lag between investment and the availability of stock capacity for 
production. In particular, the inputs and outputs of all production 
and transport activities are restricted to one given time period. 

4. The treatment of transport is also kept comparatively simple. 
In particular: 

a. There is only one transport activity connecting each pair of loca- 
tions. Thus alternative regional inputs for running a given trans- 
port activity are excluded, and problems such as the carriage of 
shipments in the bottoms of one or the other region vnth cor- 
responding income generation for one or the other region arc pre- 
judged. Likewise, the optimal means of transport, i.e., water or 
bverland carriage, is also prejudged. 

b. Joint carriage of different commodities by a single transport activ- 
ity is excluded. 
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c. Joint sen'ice by a single transport activity to and from different 
locations, like for example a cargo ship touching a series of ports, 
is excluded. 

5. All fixed costs and other elements of nonconvexity in production 
and transport are ignored. This feature of the model places a sharp re- 
striction on its degree of realism, but it cannot be avoided without 
opening up a host of major analytical problems that fall outside the 
limits of the present paper. 

6. The optimal solution to the model traces out, on the primal side, 
the time path of production activities and investments in all regions, as 
well as the evolution of interregional transport flows. On the dual side, 
it yields the time profile of commodity shadow prices, shadow' w'ages 
for primary factors, and shadow rents of scarce stock capacities in all 
regions. Shadow’ prices, wages, and rents are expressed in units of 
terminal wealth (stock \'aluation) w’hich acts as the numeraire resource 
of the shadow’ price system. 

TECHNOLOGICAL CHOICES VS. PREFERENCES 

This particular form of the model was chosen as the point of de- 
parture because it is a summary of technological choices open to the 
system of regions as a w’hole embracing alternatives in regard to pro- 
duction, transport, and stock holding, while the representation of pref- 
erence functions is excluded. Thus the prescribed magnitudes of the 
parameters of the model and the optimal solution values of the variables 
satisfy purely technological relationships in the most efficient w’ay pos- 
sible. but the same constellation of parameters and optimal values of 
variables need not, and generally w’ill not, be preferred to other possible 
constellations that can be obtained by prescribing different parameter 
values. In short, the optimal solutions to the model are Pareto-optimal 
for any prescribed set of parameters; by var}’ing the parameters sys- 
tematically, all trade-offs between parameters, i.e., the entire h\’per- 
surface of production possibilities, can be traced out.® 

'■‘It may be objected that the maximization of terminal wealth with prescribed 
weighting amounts to the inclusion of a preference function in the model. This, 
however, need be true only in a purely formal sense. The weights if desired can be 
regarded as completely arbitrary, having the sole purpose of defining a tangent 
that will allow, the construction, one portion at a time, of the Pareto-optimal pro- 
duction-possibility surface. .A genuine commodity- and time-preference function as 
envisaged by neoclassical economics could rarely be regarded as linear over ex- 
tended ranges of the variables. A preference function with the required curvature, 
technically a concave function, if empirically derivable at all. could be satisfac- 
torily approximated within a linear model in a piccess’ise linear fashion, in the 
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within the formulation of the model, and specific relationships can be 
prescribed bePs’een this new A^ariable and the other ■v'ariables. 

The most obwous candidate for such treatment is the set of con- 
sumption parameters included in the model, since the effect of time 
preferences connecting present and future consumptions can be reason- 
ably approximated by prescribing savings in relation to final product. 
This can be done either for the system as a whole or for individual 
regions, on the assumption that sa\Tngs equal investments. Preferences 
ndth regard to the interregional distribution of consumption can be 
added independently of production, since net production can be re- 
distributed by means of uncompensated transfers; thus, for example, it 
can be prescribed that per capita consumption of all commodities be 
equalized in all regions. WTien the above relationships are prescribed 
in aggregate terms, it is generally also necessary to approximate the 
structure of preferences beUs'een different consumption goods in the 
same time period by means of constraints that specif’ ratios or other 
simple relationships betv,-een the physical consumptions of individual 
commodities; otherwise the process of optimization might tend to 
channel all consumption into one or a few goods. 

The formal introduction of such constraints into the model of Table 1 
is straightforward so long as the wei^ts used in defining aggregate con- 
cepts are constant. In fact, if aggregate concepts are defined in terms of 
historical prices and their simple projections into future time periods, 
the condition of constancy for the weighting parameters will be fulfilled; 
however, this procedure is analj'tically questionable for two reasons: (1) 
Future prices depend on the structural changes introduced into the 
economy planning, and cannot be taken as simple projecdons of past 
prices. (2) The purpose of formulating mathematical programing models 
is to get aw’ay from the irrationalities of past prices observ'ed in im- 
perfect markets or under administrative control procedures; it is thus 
a flaw of the analj'sis to bring these back into the model by way of the 
definition of aggregate concepts. 

WTiile these drawbacks are undeniable it is recalled that the purpose 
of the relationships referred to in the foregoing paragraphs is not to 
arrive at the exact most-preferred solution, but only to identifj’ the 
relevant decision range for further detailed exploration; the accuracy 
requirements in regard to preferences are therefore substantially relaxed. 
The pocedure is nevertheless inelegant. Then could not past and pro- 
jected prices be replaced by the shadow prices themselves in the formu- 
lation of the aggregate concepts? 
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In considering the latter possibility, the first problem to be faced is 
that the prices to be used as weights in the aggregate constraints become 
unknowns; in other words, the aggregate constraints have terms that con- 
tain the product of a primal variable (activity scale) and a dual variable 
(shadow price). Such a model is no longer linear, as its “primal” side 
becomes inseparably fused with its “dual” side; the analytical problems 
it raises are largely unexplored, even though a clear resemblance to 
ordinary nonlinear programing problems is evident that can in all prob- 
ability be exploited to obtain efficient solution algorithms. One in- 
tuitively obvious strategy, which may or may not be computationally 
efficient, consists in starting with a set of trial values of the shadow 
prices, solving the linear model formulated in terms of these, check- 
ing the trial values against the results, and iterating with revised trial 
values. In this manner, the circularity of formulating a model in terms 
of its own solution is broken, v/hile the linearity of each trial model is 
preserved. jC "y 

The use of aggregate concepts defined in terms of shadow prices is 
aesthetically appealing but raises the further problem that the aggre- 
gate magnitudes might be highly sensitive to the optimal values of the 
shadow prices. In so far as these are quite different from historical prices, 
the historical relationship between aggregate magnitudes will no longer 
furnish a reliable guide for approximating the structure of preferences. 
Thus the historical savings rate applied to the shadow-priced savings and 
income concepts may well be inappropriate for representing time prefer- 
ences, and recourse to a savings rate expressed in stable prices may 
become the better choice after all in the absence of empirical observa- 
tions on savings rates at near-equilibrium prices. 

Behavior of Resource Allocation Models Involving 
Locational Choices 

SIMPLIFIED VERSIONS OF THE GENERAL MODEL 

Having formulated a general resource allocation model the question 
may now be posed: What does this model reveal about the problem of 
locational choices, in particular the choice between geographically bal- 
anced or unbalanced growth? In order to answer this question it is nec- 
essary to analyze the behavior of the model under different assumptions. 
Due lo the complexity of the model it will, however, be convenient to 
analyze primarily the behavior of simplified versions and to generalize 
this analysis qualitatively by reference to the fully detailed model. 



Locational Choices in Planning 63 

An aggregated multiperiod interregional growth model has been de- 
scribed in a recent article by M. A, Rahman (1963); the same model 
has been presented in a slightly different form and some of the results 
have been derived in a simpler way in a comment on the foregoing 
article by Robert Dorfman. This work, to be referred to as the Rahman- 
Dorfman model, will be used in the following discussion unless specifi- 
cally noted to the contrar}'; it will become apparent that it constitutes a 
special case of the general model of Table 1. The discussion of the 
properties of this model is thus a convenient take-off point for sub- 
sequent generalization. 

The Rahman-Dorfman model is formulated in terms of the aggregate 
capital stocks AT,-,* in each region i and each time period i.' Aggregate 
investment in a region is the difference between capital stock in the 
region in two subsequent time periods. Reinvestible surplus in each 
region is related to capital stock by means of constant reinvestment 
coefficients St that represent the ratio between the ordinary savings rate 
(Ti and the marginal capital-output ratio k,-: 


Si = tTf/ki 

The Rahman-Dorfman model, like the general model of Table 1, 
maximizes terminal wealth, i.e., the valuation of terminal stocks at 
prescribed weighting parameters: 

Max! 'ZKiiCiT 

where the c.r coefficients correspond to the (F* + R*) parameters in 
the model of Table 1, except for the fact that the c.-p coefiBcients are ag- 
gregated'by commodities. T is the time index of the last plarming period. 
The maximization is subject to the constraint that total reinvestible 

■ While Rahman formulates an interregional model Dorfman’s model is inter- 
preted in terms of sectors rather than regions; the formal analogy between the 
two models is, however, very close; and Rahman makes explicit use of some of 
Dorfman's results in an interregional context. Thus where Dorfman refers to 
sector i 1 shall refer to region f in the subsequent exposition. Moreover, where 
Rahman explicitly uses aggregate concepts, such as income, consumption, invest- 
ment and savings, Dorfman circumvents this by postulating that the capital stock 
in each of his sectors can be meaningfully measured in physical units chosen 
so as to make the price of a physical unit equal unity; on this assumption, he sums 
the capital stocks for different sectors. I shall drop this disguise and treat capital 
as a frankly aggregate concept. If this is done, Dorfman’s j,. coefficient, the amount 
of reinvestible surplus generated per unit of physical capital in sector i, becomes 
identified with the ratio of the savings rate to the ordinary capital-output ratio 
in aggregate terms, as indicated in the text below. 
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surplus surruiied for all regions must be sufficient to cover all invest- 
ments in each individual time period t: 

i i 

The solution to this problem hinges on working backward in the deter- 
mination of investments period by period. If there are no further con- 
strmnts, the solution is trivial: Shift all existing capital in the last period 
to the region where it has the highest valuation C{t, since this -will maxi- 
mize terminal wealth; in previous time periods, maintain all capital in 
the region where it has the highest reinvestment ratio Si, since this will 
lead to the fastest buildup of the capital stock- The solution becomes 
more interesting when decumulation constraints are added on the cap- 
ital stock invested in each region: Since it is now no longer possible to 
shift existing capital stock at will, but only to redirect further investment 
from one region to another, there are opposed attractions for invest- 
ment; on the one hand, toward regions v/here the terminal stock valua- 
tion is high, and on the other, toward regions where the reinvestment 
rado is favorable. In general, the effect of a high reinvestment ratio 
which cumulates at compound interest will outweigh the effect of an 
adverse terminal valuation if the planning period is chosen long enough. 
In any event, if in a given period some investment goes to a given region, 
all investment has to go there. 

The reinvestment ratio, it is recalled, is high in a region to the extent 
that the szvings rate is high and the capital-output ratio is low. If stocks 
are equally %'alued in all regions at the end of the planning period, the 
former criterion will channel all investment into the region with highest 
reinvestible surplus; this can be counteracted only by slanting terminal 
stock valuations in favor of the low-reinvestment regions. Since in 
underdeveloped regions the savings rate is low, the criterion under equal 
weighting will not channel investment into these regions unless they 
have an unusually favorable marginal capital-output ratio. As social 
overhead investments in underdeveloped regions are likely to be de- 
ficient, favorable capital-output ratios cannot occur in these regions 
unless the productivity of capital in directly productive activities is un- 
usually high. The latter productivity depends, however, on several 
elements: the inherent technological relationships, the supply of labor, 
and the supply of other potentially scarce factors, primarily land and 
natural resources. Since capital-output ratios and savings are measured 
in aggregate terms at market prices that are known to be disequilibrium 
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prices — at least as far as labor is concerned, but very probably also 
in many or most other respects — ^the aggregate ratios cover up a tangle 
of diverse elements and leave the application of the suggested regional 
investment criterion on very shaky grounds. The tangle is further com- 
pounded if an attempt is made to value terminal stocks at projected mar- 
ket prices within each region.® 

The analysis is largely unchanged when the maximization of terminal 
national product replaces the maximization of terminal wealth. The 
usual additive definition of system product (national product for all 
regions) implies equal weighting; the terminal consideration is now 
however no longer the reinvestment rate but just the capital-output ratio, 
since it is immaterial, from the point of view of the terminal national 
product, to what use — investment or consxnnption — that product is put. 
Thus productivity alone takes on the role of terminal weights, while 
savings and productivity both play a role, in the form of the reinvest- 
ment ratio, in all earlier periods. 

The net policy conclusions of this analysis are highly prejudicial to 
underdeveloped regions unless the latter exhibit imrealistically favor- 
able marginal capital-output ratios. These conclusions will, however, 
be greatly modified by a more detailed analysis of aggregation problems 
and the relaxation of the constancy of certain parameters. 

In terms of the comprehensive linear programmg model of Table 1, 
the Rahman-Dorfman model can be represented as a special case cor- 
responding to the following assumptions; 

1. A single commodity 

2. Zero transport costs 

A single-commodity, two-regional model with no transport costs is 
presented in Table 2. The nomenclature follows that of Table 1 except 
that in the present case all sjTnbols refer to single scalars rather than 
to vectors or matrices as was the case in Table 1.® It can be seen that 

* It should be clearly understood that the Rahman-Dorfman model has never 
been put forward by its authors as anything but a suggestive exercise in the 
consideration of certain resource allocation problems; in particular, the extreme 
solutions it gives by channeling all investment into a single activity in each period 
are explicitly regarded as wholly unrealistic. It is recalled that Dorfman in his 
reformulation of Rahman’s model entirely abandoned the regional interpretation 
of the analytical structure of the model in favor of a sectoral interpretation within 
which the aggregaUon problems can to some extent be skirted by means ' of the 
measurement of the capital stock of a sector in terms of engineering units. 

^ CorrKpondingly, the stock, factor, and product coefficients B, F, and A, are 
carried in the present table in lower case. In order to simpUfj’ the subscripting 
of these coefficients, they have been subscripted 1 ... 4, rather than being 
identified with regard to region (A or B), or activity (1 or 2). 
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■while prrman' factor flows are distinguished between regions A and B, 
the single commodity is balanced jointly rather than separately for the 
two regions. Tnis procedure is justified by the fact that transport costs 
on this commodity betw'een the two regions are assumed to be zero. Thus 
the two separate regional balances of the commodity can be merged, and 
transport activities can be dropped entirely. 

Stock levels are identified as separate activities, but in the present 
model they are not balanced separately for each of the tv/o regions, since 
all stocks are liquidated at the end of each period and thus can be 
transferred from one region to another at vull. Since the model always 
works with the sums of stock levels in the two regions in any period, 
these tv/o activities could have been merged into a single one. The 
present form has been retained to call attention to the possibility of 
imposing stock decumulation limits in each region, in a manner anal- 
ogous to the Rahman-Dorfman model. 

The primary factors in the tw'o regions need not be the same ones; in 
fact, the structure of the model indicates that any interregional compari- 
son of the absolute levels of factor inputs that are immobile between re- 
gions is meaningless: For example, there is no operational significance 
to the comparison of land-area inputs into analogous activities in the 
two regions, since the qualities of land (soil, climate, topography, etc.) 
are inherently different and thus a pure area measure means nothing; a 
weighting by means of prices simply begs the question; and no referral 
to a common standard is. possible since land is immobile. Thus the only 
meaningful question is the scarcity of any immobile factor relative to 
its own to-tal supply. .An interregional comparison and weighting 
emerges only afrer an optimal solution and its corresponding shadov/ 
prices are obtained. 

The virtue of the model in its present form is that it yields an over-all 
optimum whenever period-to-period transitions are optimized. The 
reason for this is that there is only a single connecting link — the com- 
bined level of stocks in region A and B. without distinction as to its 
regional structure — between successive time periods, \Vhen more than 
one link is introduced — for example, when more than one commodity 
is included, or when the unitary nature of the single commodity between 
the two regions is destroyed by introducing nonzero transport costs — 
then period-to-period optimization can no longer automatically achieve 
an over-all optimum, and substitutions between activities involving 
separate time periods have to be considered in addition to the substitu- 
tions between contemporaneous activities that suffice for .solving the 
simpler problem fsee bclov.')- 
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Tlie model of Table 2 lends itself to tn*o kinds of analjrsis: An investi- 
gation of investment decisions in eacb time period, and a study of the 
grontb properties of the chain of one-period solutions. It should be 
noted that the main points of difference ben?>*een this model and the 
Rahman-Dorfman model consist in the foUovring: 

1. The explicit inclusion of regional factor constraints in the present 
model; 

2. The omission, for the time h^ing. of capital decumulation con- 
straints in the individual regions. It is recalled that in the Rahman- 
Dorfman model in the absence of regional capital decumulation con- 
straints the effect of terminal stock-vrei^ting coefficients upon the opd- 
'mal solution is restricted to the last time period, instead of spreading 
into preceding time periods. Thus the ad\’antage given to regions Vi-ith 

, high reinvestment coefficients is exaggerated when capital decumula- 
tion constraints are absent. Consequently any conclusion tending to 
soften the strong polarization of re^onal investment decisions that is 
reached in the absence of decumuiation constraints will necessarily be 
strengthened when the latter are reimposed. 

3. The exogenous treatment of consumption. This feature of the 
model Vi-iH be subject to alteration later. 

ALL0C.AT10KS IS* SaKGLE TIME PERIOD 

A convenient way of analv’zing the nature of regional investment de- 
cisions in a single period is to maximize the generation of reinvestible 
surplus at the end of the period, on the assumption that reinvestible sur- 
plus inherited from the preceding period is fixed at a succession of con- 
stant levels that show a sv'stematic increase, A single-period optimizing 
model is shown in Table 3-A. For simplidre, only one activity per region 
is shown. Let this be die one with the better capital productivitj-, i.e., a 
higher ratio c/d,- fox each region. We also assume that region A is the one 
vith a better capital producdvit\% i.e,, the most productive aclivit)* in 
region A has a higher a^tbi ratio than the most productive actirit}- in B. 
The period shown in Table 3-.A is the first period, but it could be any 
period t: The level of stock inherited from the previous period r — 1 is 
alwav’s regarded as constant. The maximand, XIP, is total final product 
defined as 

ATT = SA- -f XHj* -b -b CT = 

-b CjAA'sT 

In other words, the variable surplus of the commodity in the Sow bal- 
ance of period t, SA' which in any 'case has to be reduced to zero in 
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an optimal multiperiod solution, is merged with the variable total stock 
formation, XH/ -f- XHb\ and with some constant terms that do not 
affect the optimal level of the variables. The constants include the in- 
herited stock levels in the two regions (in Table 3-A, the sum of these 
for the zero period is simply denoted by W) and the level of consump- 
tion. 

Table 3 summarizes what happens as the amount of capital (stock of 
the commodity) inherited from the previous period is increased from a 
very low level to progressively higher levels. In each small linear pro- 
graming problem this amount of capital is treated as a parameter. In 
Table 3-A v/e find the indicated solution (which is identical with the 
original formulation of the problem and specifies that production in 
both regions is zero: The “nonbasic” variables which are being set to 
zero appear in the top margin following the unit-level exogenous vector), 
to be primal-feasible, Le., the entries in the first column are nonnegative, 
but dual-infeasible, since the Oi and az entries in the last row indicate 
forbidden positive profits. The entire stock W is now in surplus since 
there is no production; stock rent is zero; and both productive activities 
are showm to be profitable. Since we assume the capital stock to be very 
scarce, we will increase the level of production of that activity which 
gives the largest production o, per unit of capital stock used, bu at the 
same time, we reduce the slack of capital to zero. This can be accom- 
plished by choosing the coefficient indicated by an asterisk (*) as the 
pivot and doing a Gaussian elimination (see Appendix 2, Transforma- 
tion Rules) ; this leads to Table 3-B. 

This table can immediately be seen to be dual-feasible, since the last 
two entries in the bottom row are negative, as required; it is also primal- 
feasible as long as the relative scarcity of capital is such that the primary 
factor in region A is in surplus; i.e., W does not exceed the amount of 
stock required for the full utilization of available factor supply in 
A. biQFffi. Under these assumptions, this is an optimal solution: The 
value of total final product is W’ailbi, the activity’ in region A is used 
at a level , hj and the production activity in the other region not at all; 
stock rent equals a^-'b\, and factor wages in both regions are zero. 

If the amount of capital inherited from the previous period is in- 
creased the available factor supply in region A will eventually be ex- 
ceeded. Under these conditions Table 3-B becomes primal-infeasible: 
Qa — UiH^’ib , ) becomes negative, indicating that the factor in region A 
is a bottleneck resource and the indicated level of final product. Wa^fbu 
cannot be attained. At this point the scale of the productive activity in 
region A is limited by the factor supply in region A. If another pro- 
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duction acti\it}' existed in region A it would now be necessar}' to test 
which of two alternative choices to follow; To economize on the scarce 
factor of region A by beginning to use a second activiU’ in region A that 
is less factor-intensive and more capital-intensive, or to turn to the 
production acti\-it}- in region B that does not use the scarce factor of 
region A at all. Since we have limited ourselves to one acthity per 
region in the present model this choice does not arise; The only avail- 
able alternative is to start using the production actirit\’ in region B. 
After pivoting on the element designated by an asterisk we arrive at 
Table 3-C which is again found to be dual-feasible; it is also primal- 
feasible pro\'ided that IP is above the lower limit biQx^/fi which 
corresponds to the capital requirement for full utilization of factor A. 
but below the upper limit (biQj} 'fi) -f (hsQE^//s) which corresponds 
to the capital requirement for the full utilization of both regional 
factors. If IP expands even further the primal feasibility is again rio- 
lated and has to be restored by making factor B a scarce factor and 
making capital stock free; after the required pivot-step we get Table 3-D. 

By comparison of Tables B. C, and D. each of which may be optimal 
depending on the relative magnitudes of the parameters, it can be seen 
that the optimal value of final product is always obtained in the form 

opt. ( ATI^) = IP ■ YR^ -f Qj.^ • YWj.^ -f Qs^ • TBV 
with rents and wages taking the values shown in the table below. 


Table 

- Rent 

Wage A 

Wage B 

3-B 


free 

free 

3-C 


fesOl - Csfei 

free 


fibs 


3-D 

free 

' Oifh ■ 

osffs 


Whlh the introduction of additional actirities in each region the 
number of possible optimal configurations increases and the forrnulas 
become more involved, but the optimal value of final product continues 
as a linear expression in terms of inherited stock and factor supplies. 

W'e can now relate these results to the Rahman-Dorfman model. To 
begin with, we can relax the assumption of prescribed constant consump- 
tion and define the latter as a constant -fraction of final product. For- 
mally. this amounts to redefining the maximand as the final product net 
of consumption; 

A'n' = Cl ■ A'A’ii' -f- c; • XX SI -f = Cl - A'A'^i* - ( 1 — c)-h 03 - 
XXsi • ( 1 — c) = (Cicr) - XXj,i (Cja) • XXbi* 
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factor A. A detailed study of this case indicates that for the latter course 
to be optimal, it is required not only that the reinvestible surplus of the 
second acti-vit}’ be higher than that of acthity 3 in region B. but 
the more stringent condition 

Ma.'h ~ aM - aM 

also has to be satisfied.-'' When it is not. the application of the reinvest- 
ible-surplus criterion Viill result in a misallocatioil of resources even 
when the criterion is applied to the marginal investment decisions rather 
than to the entire investment. 

IXTERRELATIOXS BETWEEN TIME PERIODS 

What happens when the regional capital decumulation constraints 
of the Rahman-Dorfman model are reintroduced? In the former model 
these constraints have the effect of progressively reallocating investment, 
as the terminal period is approached, from regions ’«-ith high Tsmxsst- 
ment ratios to regions with high terminal stock valuation. These con- 
straints. if included in the model of Table 2. v,-ill destroy the independ- 
ence of ]>eriod-by-period optimization from longer-term considerations, 
since they introduce additional links between time periods. Thus while 
in the case of a single link the Pareto-optimal frontier for each time 
period coincides with a single point (the optimal total stock carried 
forward into the next period), with decumulation constraints added 
there is a possibility of trading off terminal valuation benefits in a region 
against a lesser short-term capital generation. Finding an optimal time 
path then becomes a matter of sohing the problem in the large. 

The Rahman-Dorfman solution hinges on the application of ele- 
mentary principles of ch-namic programing to the above problem. Dorf- 
man's solution is particularly simple: It consists in a recuxsrs-e evalua- 
tion of the effects of investment in each time period upon the objective 
function. He determines investment in the last period by selecting the 

Ixck of spsce prevenis a detailed analj-sis of the more complete model. The 
criterion of choice in the text is closely related to the column selection criterion 
of the dual simplex alsorithm. In a slightly modiSed form. 





it can be interpreted as fcUov.-s. The denominators represent the amount of cap!^ 
sa\*ed by activities 1 and 2, respective!)', relative to activit)' 3. We prefer octirity 
2 over actirity 3 when, per unit of the former sa^■ins. actiriw 2 'Is less factor- 
.A. rntensi\'e than acthit)' 1. 
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region with the highest terminal stock valuation. Any investment in the 
previous period will have two effects: (1) It will contribute directly 
to the objective function by means of its own terminal valuation, which 
cannot be changed once it is committed since investment cannot be 
transferred to another region; and (2) it will also contribute indirectly 
to the objective function by generating reinvestible surplus that can be 
freely disposed of in the last period, at a payoff that has already been 
determined. Thus the summing of the known direct and indirect effects 
for each region will 3 deld a linear expression of terminal payoff in terms 
of current investment variables; from among these, the best one can be 
selected. This, in turn, creates a known payoff for the indirect effects 
of investment one period further back, and so forth. In this fashion, the 
recursion runs all the way to the original time period and yields an opti- 
mal investment profile. 

The feature of the Rahman-Dorfman model that allows the applica- 
tion of such a simple recursion is the fact that no matter how little or 
how much reinvestible surplus is carried forward from one time period 
into the next, the allocation decisions remain unaffected in all subse- 
quent time periods. As long as this feature is preserved, the regional 
polarization of investment inherent in the structure of the model is not 
essential to the result. Thus if it were possible to guarantee in advance 
that factor A would be scarce and factor B would be in oversupply in 
all time periods (or even if it were possible to specify in advance any 
alternating sequence of patterns chosen from among those of Tables 
3-B, 3-C, and 3-D, so that a given pattern could be guaranteed for a 
given time period in advance of the solution) the simple recursion could 
still be applied. If, however, the size of the reinvestible surplus carried 
forward affects the choice of an optimal allocation pattern — as is the 
general case with the model of Table 2 when decumulation constraints 
are imposed — ^the simplicity of the Dorfman solution is lost, and a 
systematic method of keeping track of the available alternatives is re- 
quired, In any event the key feature of the Rahman-Dorfman solution 
is preserved: The effects of terminal valuation are carried backward 
into previous planning periods but become progressively weaker as the 
time span between a given period and the terminal period lengthens. 

Returning now to the model of Table 2 with decumulation constraints 
excluded the next question concerns the dynamic behavior of this 
model over the planning period. This turns out to be a simple generaliza- 
tion of growth at compound interest once the rent and wages for each 
period have been determined by means of single-period optimizations. 
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Denoting the previously derived constant values of rent and wages in 
time period t by r*, Wx*, I^b*, we obtain: 

XW = Zi?o(l + ri) • • • (1 + r*) + 4- Qb^ • Wb^ - 

Ci)(H- r2) • • • -(1 + r‘) + • • • + • 

Wb^-^ ~ C‘-i)(l + r‘) + {Qa* • Wa^ + fiB* • Wb^ - O) 

On the dual side the flow price of the commodity is the numeraire for 
the price system in each period; interrelations between periods are 
created by the stock-holding activities which allow the referral of all 
prices to the numeraire of the model as a whole, associated with the 
terminal stock valuation row. If terminal stock valuations at time T in 
botli regions are equal to unity, YP'^~'^ will equal imity, and the com- 
modity flow prices will be: 

ypi = (1 -f- r=) • • • (1 4- yP‘ = (1 + • • • 

,(1 + r^-^) 

For nonunitary terminal stock valuations, YP^-^ will be equal to the 
highest terminal stock valuation and all prices will be multiplied by 
this factor. 

For the definition of an interest rate in current prices the value-stand- 
ard good is the single commodity; if its current price is held constant 
for all periods, the interest rate in each period will coincide with the 
shadow rent of stock for that period. Growth of the initial stock at com- 
poxmd interest is then a special case that can arise when the a, b, and / 

The derivation is as follows: 

XHa^ 4- A'Fb^ = + Qa^ ‘ ^a^ + = 

XH0{1 4- ri) 4- Qa^ • + Qb^ ' ^b^ - 

Likewise, 

Xm = + 7^) + Qa^ • + Qs^ -Ws^-CP 

= [Z//o(i + ri) + Qa^ • 4- Qb^ • W'b" - C^Kl + + Qa^ ' Wa^ + 

Gb" • I^B= - G2 

= 4- ri) (1 4- r2) 4- (Qa^ ' ^a^ + Gb^ ■ ^b^ - 0^)^ + + 

<.QA-’fyA^+QB”-fyB^-c^i 

The generalization is immediate. 
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An interesting property of the model is that it leaves the accumulation 
rate of the system as a whole unchanged at the margin while the interest 
rate undergoes a large discontinuous change. The reason for this is 
that savings are assumed to be independent of income distribution (at 
shadow prices) beUveen rent and wages; this assumption holds regard- 
less of whether consumption levels are prescribed exogenously or are 
determined as fixed proportions of final product in each region. Such 
an assumption can be realistic when savings decisions are arrived at by 
political methods and personal consumption is made independent of 
the shadow incomes imputed to factors, as can be done by the rationing 
of consumption or by the establishment of transfer pajonents that are 
superimposed on the shadow price system. Moreover, when the means 
of production are under community ownership, shadow rents are not 
directly related to the consumption or savings of any single group of 
individuals. The question of who controls the means of production of 
a given region as a whole can, however, remain open even under these 
conditions. Thus the issue of the regional distribution of income remains 
to be clarified. 

MULTICOMMODITi' GENERALIZATION POSSIBILITIES 

Before proceeding to the above task it will be attempted to sketch 
out the generalization of these results from single-link models that can 
be optimized period by period to multiple-link models where such a 
procedure will not necessarily assure long-run optimality. If more than 
one commodity is present, then during each period a weighted combi- 
nation of stocks, i.e., the capital wealth of this period evaluated at 
shadow flow prices, must be maximized. Given only the terminal stock 
weights, the proper shadow prices to be used for the maximization in 
a given period are not known in advance, thus proring ex post that 
a period-by-period optimization in fact attained within the over-all 
optimum solution is not the same thing as being able to produce the 
latter solution by means of a period-to-period optimization.'^ None 

On. the relation between period-to-period optimums and efficient paths of capi- 
tal accumulation over the long run. see Dorfman, Samuelson, and Solow (1958), 
Chap. 12. For the multicommodity case it remains true that with constant a, b, 
and / coefficients the sj-stem will grow at a compound rate of interest equal to 
the stock rent (in current prices) of the value-standard commodity whenever the 
total value of consumption equals the total wage bill. This case, however, can 
no longer always be interpreted as the outcome of perfect competition with no 
savings out of wages and no consumption out of rents. WTiile it is true that in a 
multicommodity sj'Stem perfect competition will assure that an efficient path of 
capital accumulation will be followed over any three successive periods and thus 
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the less, the properties of the single-period optimums can be analj-zed 
on the assumption that constant weights exist for stocks at the end of 
each period; in addition, the long-term properties of the optimal solu- 
tion can be studied by reference to von Neumann-U'pe models, in search 
of regional “turnpike”-Iike theorems. The present discussion will be 
restricted entirely to the first tjpe of analysis. 

When transport costs are introduced into the single-commodit}' model 
of Table 2 with exogenously given consumption levels, they work against 
the concentration of production into a few regions, since a more dis- 
persed production will reduce transport costs between sites of produc- 
tion and consumption. When consumptions are endogenously given as 
fractions of regional income including rent remissions, the same result 
will obtain. Moreover, in the presence of regional stock decumulation 
constraints transport costs will in all periods work in favor of regions 
with larger terminal stock weights over regions with a higher capital 
productivity, since the surplus of the latter will eventually have to be 
transferred at least in part to the former regions, at the expense of incur- 
ring transport costs. 

When the number of commodities in the model is increased from one 
to several, the analysis indicates further tendencies toward the geograph- 
ical dispersal of production: 

1. Between different regions, the a and b coefficients and thus relative 
capital productivities can differ in different lines of production, with one 
region having a productivity advantage in one line, another region in 
another line. Under these conditions each region will tend to specialize 
in a given line of production. Thus for example, advanced countries 
differ in their specializations in regard to the products of high-level 
technology', thereby creating a basis for commodity interchange. 

2. Between advanced and backward regions, how'ever, the relations 
between a and b coefficients will tend to run parallel in most industries, 
as backward regions will tend to have generally poorer technology, i.e., 
poorer capital stock and intermediate-input coefficients. This will create 
an absolute disadvantage for backward regions in regard to these in- 

over the entire long run — see the dynamic "invisible hand theorem," ibid., p. 319 — 
the perfect competitors are assumed to be aware, in addition to stocks inherited 
from the previous period and current prices, only of-prices in the next period but 
not beyond. Thus when terminal stock valuations are prescribed, as in the models 
under discussion, the perfectly competitive mechanism assumed is not capable 
of selecting the required efficient path from among the many efficient paths that 
lead to different Relative stock accumulations in the terminal period. On the other 
hand, if relative stock valuations are given either for the initial or for the follow- 
ing period, this will enable a perfectly competitive system to lock onto one efficient 
path and to trace it ail the way through to its terminal implication. 
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puts: The disadv’antage can he said to be “absolute,’* since the possibilit}* 
of transporting commodities between regions allows a direct compari- 
son of flow and stock inputs. An optimal program will therefore tend to 
channel investment into the regions that have better producti\-ities with 
regard to stocks and mtermediate-fiow inputs, i.e., into the advanced 
regions. 

Productive acti\ities, however, also have inputs of immobile primar}* 
factors that are in limited supply in each region; these factor supplies 
in the more productive regions can be exhausted before aH investment 
resources are fully utilized. At this point, as already indicated in the 
single-commodiPi* case, two choices exist: 

1. The scarce factors in the advanced region can be economized by 
means of substitution by commoditj-stock or intermediate-flow inputs 
in the same region; i.e.. there can be a progressive shift to acti's’ities in 
the same region that use less of the scarce primary'' factors and more 
of the stock and intermediate-commodiU' inputs. 

2. The scarce factors in the advanced region can be economized by 
a shift to the actitities of the backward regions that do not use the 
scarce primaxy factors of the advanced region at all. To be more pre- 
cise, if labor is regarded as an immobile primary factor, both the ac- 
tivities in the advanced and the backward regions will use labor, but 
the backward regions will not use the labor of the advanced region. 

A comparison of the two substitution possibilities above leads to the 
conclusion that the advanced regions will tend to shift to the backw-ard 
regions those of their activities that are intenswe users of the scarce 
primary factors in the advanced regions yet are not burdened with an 
excessive absolute disadvmitage in the backward regions. This shift 
and with it the geographical dispersal of production and investment will 
be more pronoimced to the extent that the pool of investible resources 
for the sv’stem as a whole is large in relation to the primary factor sup- 
plies of the advanced regions. Thus a larger ov’er-all savings ratio will 
tend to disperse investments regionally even when the backward regions 
have an absolute disadvantage in all lines of production. 

Preferences, Incentive Effects, and Autonomous 
Growth Trends 

ALTERK'VTXV'E PREFERENCE SYSTEMS 

In the foregoing sections consumption was at times treated as exoge- 
nously given and at times tied to regional or over-all product by means of 
a constant savings ratio. The fact has, moreover, been pointed out that 
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consumption and investment can under certain conditions be tied 
directly to factor shadow incomes by suitable institutional assumptions. 
The present section will be dedicated to a more systematic discussion of 
the underlying issues and to the sketching out of certain reformulations 
of the model that are possible once the customary assumptions are 
modified. 

It is recalled from the section Interrelations Between Time Periods, 
above, that the general locational model can be regarded as a representa- 
tion of the technological possibilities open to a society, with preference 
functions excluded from the model. If so interpreted the model can be 
used to trace out parametrically the Pareto-optimal production possibil- 
ity hypersurface. Approximate representations of preference functions 
can then be adjoined to the former model, e.g., in the form of savings or 
commodity-by-commodity consumption ratios, in order to locate the 
relevant decision range. Once this range has been located in an approxi- 
mate fashion the savings ratios or other approximate preference indica- 
tors can be dropped and the relevant range of the Pareto-optimal hyper- 
surface can be explored in detail with a view to matching it with an. 
implicit set of planning and policymaking preferences. 

This interpretation rests on the postulate that there exists a single 
set of over-all planning preferences embracing all commodities, all 
regions, and all time periods. This set of preferences permits trading 
off on the prejerence side (independently of the production-possibility 
side) present against future consumptions, consumptions in one region 
against consumptions in another, consumptions of one commodity 
against consumptions of another, as well as any cross-combinations of 
the former. A match of the complete set of preference trade-offs against 
the complete set of production trade-offs results in the selection of the 
over-all grand optimum in a straightforward extension of standard neo- 
classical notions to a dynamic, multiregional, central planning situa- 
tion. The only remaining task necessary to complete this picture is to 
treat primary factor supplies symmetrically with consumption, i.e., to 
unlock the respective parameters and to include them as variables both 
in the production and in the preference trade-offs. 

This postulate implies an absolute centralization of planning deci- 
sions; this is, however, not the only possible way of adjoining prefer- 
ences to the Pareto-optimal production-possibility surface. That other 
possibilities exist is indicated by the fact that in the former model there 
is no relationship between factor incomes at shadow prices and optimal 
consumption levels except at the level of the system as a whole; in 
other words both the amounts of commodities consumed and the 
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amounts of priman- factors supplied by region and by time period are de- 
termined solely by central preferences and o\'er-all scarcities. 

The opposite extreme is a complete decentralization of decisions on 
the basis of the shadow price s}’stem. Adjoin to the former model a 
number of individuals and distribute among these indhiduals claims to 
the shadow incomes generated by all primar.- factors and all initial 
stocks. Define the income of an individual in a time period as the sum 
of the former claims plus new claims generated by stock accumulation, 
where claims to newly accumulated stocks in each period are distributed 
in proportion to savings pro\‘ided by indhiduals for investment purposes 
in the same period. As long as there is only one commodit}* in the model 
the meaning both of sa\ings and of stock rents is unambiguous. Then 
in each time period each indbidual makes a consumption-saxings de- 
cision subject to the constraint on his total income for the period as de- 
fined above: this decision is based on the matching of his income con- 
straint against his time preference between present and next-period 
consumption. If we are now willing to make the assumption that period- 
to-period time preferences are independent of consumption possibilities 
in later periods (i.e., if we are willing to assume a more restricted set 
of time preferences than in the central decision model) then it is pos- 
sible to decentralize both with regard to indi^^dual time preferences and 
with regard to production decisions (e.g.. by an institutional assumption 
of perfect competition) since period-by-period optimization of produc- 
tion wil guarantee a long-run Pareto-optimum (as discussed in the pre- 
ceding section) while period-by-period optimization will likev,ise guar- 
antee (by the above assumption) a long-nm optimum with regard to 
the structure of preferences. If we are not willing to assume this much 
with regard to the independence of period-to-period time preferences 
then decentralization on the side of indi^'idual preferences is possible 
only if the latter can be matched against a Pareto-optimal production 
possibiIit\’ h^'persurface linking all time periods that is generated by 
central plaiming computations.^* In other words the function of plan- 
ning in the latter conte.xt is reduced to the generation and display of a 
complete representation of the technological possibilities confronting 
socieP.' over time while leaNing perfect autonomy of decision to each 
indi\idual. 

When there is more than one commodit}’ it is necessar}* to make one 

-♦The rssson for this is that present consumptions cannot be taken as deter- 
mined unless future consumption pcesibilities are already knov^m. Only central 
planning computations are able to generate and display such consumption possi- 
bilities extending into the long-run future. 
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further adjustment in the analysis on the side of preferences. Single- 
commodity-income, consumption, savings, and investment now give way 
to aggregate concepts weighted by shadow prices. The income constraint 
of each period can always be replaced by an equivalent wealth constraint 
in shadow prices linking two successive periods (see Appendix 3 for the 
derivation of such period-to-period balances for wealth) : 

(P'+i -f- = (F 4- -f W‘Q‘ 

next-period present- present- 

wealth period wealth period 

factor 
income 

Since the consumption of the next period will be taken out of the next 
period’s wealth there is now a trade-off between more consumption in 
this period and less consumption during the next period; moreover, there 
is a trade-off between different kinds of consumption during both 
periods. On the consumption side these trade-offs require knowledge of 
the same relative commodity valuations that are required on the pro- 
duction side for the determination of the structure of stocks that are ac- 
cumulated. Decentralization with regard to individual preferences and 
with regard to production decisions is therefore equally dependent on 
the availability of these valuations at the time the consumption or pro- 
duction decisions are taken. If we extend the previously mentioned dy- 
namic “invisible hand” theorem to variable consumption and assume 
that the system is already on an efficient. time path of capital accumula- 
tion under perfect competition, the theorem will guarantee that the 
system vnU stay locked on a single path, but it offers no explanation of 
hov/ this path came to be selected from among infinitely many possible 
efficient time paths. We are thus forced to accept one of three possible 
interpretations: 

1. The efficient path has been chosen at random, but this does not 
matter since all preferences are satisfied at all times; thus even though 
the system drifts blindly toward a terminal condition the exact nature 
of this terminal condition is a matter of indifference. 

2. The terminal condition is not a matter of indifference to individ- 
uals; therefore, contrary to assumption, their period-to-period time pref- 
erences are not independent over the long run. In this case, we' arrive 
at the same conclusion of having to match individual preference against 
a Pareto-optimal production-possibility hypersurface generated by cen- 
tral plaiming computations that we already encountered in the one- 
commodity case. 


P'C-' 

preseat-period 

consumption 
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operates as follows: All savings decisions (as well as decisions per- 
taining to the structure of consumption and factor supply) are arrived 
at in a completely decentralized fashion; all savings are pooled and 
invested under central management; ^ central planning computations 
determine and display the entire production-possibility surface in such 
a manner that individuals can adjust their preferences to a known set 
of present and future production possibilities. For the system to be de- 
terminate rather than taking on the nature of a strategic game the 
preference functions of individuals have to be independent of changes 
in the production-possibility surface and the preferences of other in- 
dividuals, as required bj' neoclassical theory. 

An intermediate stage between complete centralization and complete 
decentralization of decisions is also possible, namely, decentralization 
to the regional level. In this case regional incomes and v/ealth are de- 
fined as indicated in the section Interrelations Betv/een Time Periods, 
above, and Appendix 3, except that an export surplus of given shadow 
value in any period is treated as a capital export, giving rise to a cor- 
responding claim to the wealth of an import-surplus region in the fol- 
lowing period. Unless the doubly unrealistic assumption of a single 
commodity and no transport costs is insisted upon, the Pareto-optimal 
production-possibility surface will now, for the reasons discussed above, 
have to be generated by central planning. Regional decentralization of 
decisions v/ith regard to consumption, savings, and factor supply can, 
however, be accomplished as before, with regions taking on the role of 
individuals in the former analysis. In particular, an important result 
that carries over from individual to regional decisions under this model 
is the pooling of savings: Under the assumptions of this model these 
are always distributed between the regions merely on the basis of capi- 
tal productivity and factor limitation criteria regardless of their 
regional origin. It can be demonstrated with the aid of the single- 
commodity model discussed in the previous section that a region that 
insisted on investing its savings locally v/hen this was contrary to over- 
all investment criteria would reduce its own accumulation of wealth, 
since this wealth is composed indifferently of stocks invested at home 
and abroad. An important difference from full decentralization, how- 
ever, is the following. The independence of preference functions from 

After a Icmg-rtsn solution has been obtained by central planning computations, 
the execution of production decisions is in theory compatible v/ith an institutional 
arrangement of perfect competition once the system has been locked onto the 
desired efficient path of capital accumulation by means of planned and admin- 
istered first- or second-period shadow prices. 
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production possibilities can be taken as far less assured in the case of 
regions than in the case cf individuals, because regions often represent 
a suSciently large fraction of the supply or demand of a resource to 
affect noticeably the outcome of the optimal solution foHov-ving autono- 
mous changes in the corresponding regional supply or demand behavior. 
Thus restricting the supply of a regional factor can under suitable con- 
ditions capture a larger wage bin for this factor than v>-ould otherwise 
be possible, but only at the cost of a generaBy larger than compensating 
drop in STt^stem income, as discussed in the previous section. Assuming, 
for e:xample. that the entire capital stock of the region in question was 
under claim by other regions, this would unequivocally increase regional 
income. 

The abov'e three wav-s of adjoining preference functions to the 
Pareto-optimal production-possibilitv' surface are mutually exclusive, 
since each cov^ers the entire range of available choices and it is known 
that in general there exists no way of sv-nthesimng composite preference 
functions from individual ones.^* There appears to be no reason, how- 
ever. wh}' different levels of preference functions could not govern dif- 
ferent domains of social decision provided only that they either operate 
in nonoverlapping decision ranges or that they are subject to rules of 
precedence in case of conSict. 

This whole area requires much barther shidy. It is nonetheless clear 
that the levels at which decisions are exercised imply definite conse- 
quences with regard to the structure of incentives. FuQ decennalizadon 
cf the decision process creates economic incentives for individual effort 
and for the supply of individual savings by tving changes in the income 
and vv'ealth of individuals directly to the shadow prices of their factor 
supplies and the rent on their capital. Full centralization breaks such 
links almost completely except for an over-afi social constraint imposed 
on afi individuals collectively. Intermediate stages of decentralization 
can evidently operate effectively by defining the disposable incomes of 
individuals by means of suitable transfers that are determined on the 
basis of scoial preferences. In social sv-stems where the means of produc- 
tion are in public ownership, the link between shadow rents and individ- 
ual incomes can be completely broken without thereby necessarily 
eliminating economic incentives for individual effort; in this case, how- 
ev‘er. savings-investment decisions have to be controlled through politi- 
cal channek. .A.s a general proposition, to the extent that areas of eco- 
nomic decision are exempted from the operation ci individual prefer- 


Arrow (3951). 
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ences ihe,y have to be subjected to higher-level preferences, to be de- 
termined by political processes that have to be different from the logi- 
cally prohibited synthesis of composite preference functions. 

■^ile the abstract stracture of preference is a useful analytical tool 
for the exploration of issues pertaining to decentralization and to multi- 
level decisions, it is recalled that preference functions are regarded as 
empirically all but useless. Therefore, wherever fully decentralized market 
decisions by individuals are excluded, a realistic planning strategy’ has 
to replace them by a two-step process: (1) The relevant decision range 
is approximately located by means of functional relationships that act 
as proxies for the preference functions, i.e., savings ratios, consumption 
ratios, supply and demand relationships; and (2) within the relevant 
decision range, the Pareto-optimal production-possibility surface is ex- 
plored in detail for the purpose of applying an implicit set of planning- 
policymaking preferences to the alternatives so disclosed. The savings 
relationships built into the previously discussed Rahman-Dorfman 
model v/ill now be inspected from this perspective and particularly the 
issues concerning the structure of incentives will be analyzed in more 
detafl. 

The Rahman-Dorfman model makes the assumption that savings are 
transferred betv/een regions without setting up corresponding claims to 
future incomes; in other words the surpluses of a region are centrally 
appropriated without compensation except for such future development 
as might be channeled toward the region itself as a result of a preferred 
terminal weighting. The savings ratio in each region is assumed to be 
a constant fraction of current income. These assumptions imply, first 
of all, a set of central planning preferences for the system as a whole 
that subordinate the path of development in each region to the ob- 
jective of maximal terminal stock accumulation; the development of in- 
dividual regions is considered as an end in itself only as a terminal 
condition' realized by the assignment of regional weights to terminal 
stocks. In terms of the behavior of the model that has been previously 
discussed this amounts to a preference for growth in the short run no 
matter how this grov,lh is distributed betv/een the regions, tempered 
only by the objective of arriving in the long run at a, regional distribu- 
tion that is considered equitable. Secondly, the constancy of regional 
savings coefficients independently of direct immediate benefits to a 
region resulting from this saving implies either that central preferences 
are imposed on a region, overriding the preference structure of the latter, 
or that the interregional political consensus assigns great weight to 
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maximal short-run growth subject to an equitable long-run distribution 
of benefits. 

The contrary- assumption with regard to preferences in the context 
of tlie Rahman-Dorfman model would be to postulate that regional 
savings give rise to corresponding claims against future income. This 
amounts to a decentralization of the savings decisions to the level of the 
regions. Savings are now no longer exacted by central coercion or con- 
tributed under an interregional political consensus but are motivated by 
the returns that accrue to the region as a result of these saNungs. Since 
under this assumption savings generate income for a region no matter 
in what geographical location they are invested, there is now no longer 
any reason to prefer investment in regions with high savings rates ev'en 
though their capital-output ratios might be xmfavorable. The regional 
distribution of inv'estments thus becomes independent of the regional 
saving rates and is determined by the interaction of the capital-output 
ratios with terminal weightings; if the latter are equal, the capital- 
output ratio becomes the sole criterion of regional investment.^' 

The above tw'o versions of the structure of preferences of the Rah- 
man-Dorfman model can be generalized to multifactor, multicom- 
modity models by the techniques already discussed in previous sections, 
without materially affecting the conclusions except for substantially re- 
laxmg the extreme concentration of investments into a single region that 
is a consequence of operating with a single constraint in every' period. 
A more interesting generalization from the point of view of preferences, 
incentives, and growth possibilities can be obtained by relaxing the as- 
sumption concerning the constancy of saving rates. 

SOME REFORMUE.ikTIONS 

WTrat happens when savdngs rates in the regions are made variable in 
response to central investment decisions? 

In terms of preferences such a situation can be interpreted as the inter- 
action of two preference systems: the central supraregional preference 
system and the decentralized regional preference sy'stem. 

question can be raised concerning the legitimacy of maintaining terminal 
weightings in a model where the savings decisions are decentralized to the level 
of the regions. In a multicommoditj- model terminal weights assigned to stocks 
that differ by commoditv- and by region are required for the representation of 
posthorizon growth possibilities; thus the terminal stock weights can be regarded 
as genuine indicators of the intrinsic worth of the stocks to any individual or 
region that may have a claim on them. In a model aggregated by commodities, 
such as the Rahman-Dorfman model, the same interpretation can be put on 
terminal weights if they represent solely future productivities rather than central 
preferences with regard to long-rtm regional development. 
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Assume a central decision-making process such as is postulated in 
the first version of the Rahman-Dorfman model, i.e., regional savings, 
are appropriated by the central decision-making authority without 
crediting the region with claims against future income. Savings are now, 
however, no longer assumed to be a constant fraction of current regional 
income but are determined in response to an autonomous preference 
structure operating within each region. In making the central investment 
allocations the supraregional authority therefore has to take into account 
the reactions of the regions to these central allpcation decisions. 

This simple change in the formulation of the model has far-reaching 
implications since it opens the door to the inclusion of a new set of be- 
havioral relations into regional resource allocation models, with im- 
portant consequences for the issue of regionally balanced versus 
unbalanced growth. 

Tables 4, 5, and 6 are simple illustrations of the changes in behavior 
that can be introduced into the Rahman-Dorfman model by allowing re- 
gional savings to respond in a specific manner to central allocation 
decisions or to exhibit an autonomous behavior trend of their own. 

Table 4 shows the basic model with constant savings ratios. This 
model will serve as a standard of comparison for two alternate reformu- 
lations presented in Tables 5 and 6. There are two regions, A and B, 
with constant savings ratios of 20 per cent in either; the regions differ 
only in regard to their capital-output ratios, which are taken to be 4 
and 3, respectively, in ail periods. If terminal stock weightings are 
assumed to be equal in both regions then the maximization of either 
terminal income or terminal wealth for the two regions requires the 
transfer of all savings from A to B. In the tables, only incomes are 
shown; the increase of capital in each region or in the two regions 
jointly can be obtained by adding successive investments. In Table 4 
the time profiles of incomes, savings, and investments are derived for 
the two regions for five successive periods on the assumption that the 
savings transferred from A to B equal none, half, or all of the savings 
in A. In accordance with the previous analysis the highest income 
growth is obtained when all of A’s savings are transferred to B, 

In Table 5 the assumption of constant savings ratios is replaced by 
the assumption that savings in a region in each time period will equal 
the investments in the region itself during the preceding time period. 
This assumption introduces incentive effects of savings in each region 
that require a special interpretation. 

This interpretation rests on the assumption that savings decisions in 
each region are arrived at by a process of planning that takes into 
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account so far unquantified effects and is responsive to popular pres- 
sures. It is assumed that people in general expect the payoff to sacrifices 
of present consumption to take the form of development \\ithin the 
region itself. Wfiiile some awareness of systemwide benefits that accrue 
to sa\*ings channeled to other regions need not be ruled out, it is never- 
theless highly reasonable to postulate an asjmmetiy' in the popular 
recognition of benefits that are near and tangible and reflect themselves 
in Aasible material progress within the region, as against benefits that 
are far off and ffiat ha%'e to be accepted on the verbal assurances of 
political leaders. This interpretation can thus be regarded as in a sense 
intermediate betv\‘een the two savings assumptions discussed earlier. 

One extreme assumption, it is recalled, was the independence of 
sa\Tngs decisions from the regional location of investments. For the 
latter assumption to have any claim to a degree of realism we ha^e 
to postulate one of several alternatives. 

1. Savings may originate v-ith individuals, who deposit them in a 
banking s)’stem that is under central control and allocates investments 
purely on the basis of interregional efficiency criteria. In practice, how- 
ever, a banking system Viill often show a local bias in investments due 
to problems of communications and control. 

2. Sarings may originate in capitalist enterprises: These could in 
theory exhibit a genuine indifference between the location of rein- 
vestments, but in practice most enterprises, especially the smaller ones, 
have a strong bias to«-ard local reinvestment due to" the problems of 
cultural differences, communications, and control that often have to be 
OTCrcome when investing in other regions. 

3. SaAings may originate with regional govemmeiit. Now even if 
the institutional possibility existed of investing these savings in other 
regions and obtaining corresponding benefits in future time periods in 
the form of interest receipts from these other regions, the assumption 
of a s>'stematic long-term trend for the government of a region to ac- 
cumulate sa\inp and lend them out on interest to other regions is far- 
fetched indeed. 

4. Savings might be accumulated in a region by means of an over-aB 
plaiming and decision-making s>-stem within the region that goes beyond 
the ordinan’ housekeeping operations of government. Now while the 
models anaJj-zed earlier indicate that the highest payoff on such sav- 
ings could be obtained if these were invested purely on the basis of the 
interregional efficiency criteria that follow from these models, in prac- 
tice there are a number of considerations that create a bias even in this 
case toward local as against extraregional development investments. 
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TABLE 5 Interregional Growth Model 2 

SYMMETRICAL INCENTIVE EFFECTS ON SAVINGS 
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will be limited to the amount of regional investment in the prewous 
period is perhaps an excessively strong representation of this negative 
force, but it is considered as an acceptable first approximation for the 
purposes of defining a simple illustrative model. 

While the regional savings-investment relationship postulated above 
may have large components that represent private rather than planned 
savings, the role of planning in this postulated relationship is crucial, 
since it is indispensable for assuring that thete will always exist regional 
investment opportunities corresponding to regional saAings. The rela- 
tionship is thus assumed to operate in a general atmosphere of capital 
shortage characterizing accelerated economic development rather than 
in an atmosphere of effective demand limited by profitable investment 
opportunities. Thus while under limited effective demand ex ante sa^'- 
ings schedules are often not filled because of the scarcity of investment 
opfjortunities, under the postulated relationship ex atxte savings sched- 
ules for a region as a whole can always be automatically adjusted up- 
ward or downward to regional investment allocations. Such an adjust- 
ment presupposes a considerable degree of planning. 

One might suppose that the incentive effects with regard to regional 
savings that have been dis'cussed above would lead to a more uniform 
distribution of interregional investment allocations, since the benefits 
of channeling savings from regions with lower to those of higher pro- 
ductivities would be counteracted by a drop in the savings rate in the 
regions whose sa\'ings are removed. A comparison of Table 4 with 
Table 5 embodying the indicated incentive effects shows, however, that 
just the opposite is the case: The transfer of savings from A to B re- 
sults in faster over-all system growth in the presence of incentive effects 
than in their absence. A little reflection will reveal why this should be 
so. Since incentive effects are symmetrical between regions the loss to 
the system due to the lowering of A’s savings rate is more than offset 
by the gain due to the raising of B’s savings rate, which operates on a 
more favorable capital-output ratio. 

Incentive effects can lead to an equalization of regional development 
only when they are asymmetrical between the regions that participate 
in capital transfers. TTie question now arises: Are incentive effects 
likely to be symmetrical beriveen regions and, if not, under what con- 
ditions can as}’mmetrical incentive effects be expected to occur? 

An asymmetrical incentive relationship for savings that may be 
highly realistic under the conditions characterizing economic develop- 
ment in many parts of tlie world is obtained when the former savings- 
investment relationship is supplemented by an autonomous growth trend 
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of the savings rate up to a fixed practical limit. This autonomous growth 
trend is postulated as the outcome of conscious planning efforts in the 
face of the usual diflBculties and resistances encountered in underde- 
veloped countries that make it practically impossible to introduce 
abrupt upward changes in the savings rate without excessive political 
cost. The specific form of the relationship adopted for illustrative pur- 
poses is a period-by-period autonomous rise of 2 percentage points up 
to a limiting rate of 30 per cent.^® This autonomous trend holds only 
while no savings are drained off to other regions. If the latter loss of 
savings occurs, however, the previous disincentive relationship takes 
over: The savings rate (SR) drops to the investment rate (IR) and 
thereafter continues its gradual rise from this low point. Such a relation- 
ship can be expressed by the equation 

SR (1) = Min[5i?(t ^1) + 2,IR(t - 1) -}- 2,30], 

where the savings rate of a region is expressed as the smallest of three 
quantities: the autonomous growth trend starting from the savings rate 
of the previous period, the autonomous growth trend starting from the 
investment rate of the previous period, and the hmiting savings rate. 
Table 6 shows the development of the two regions as well as of the 
system as a whole under these conditions, with the usual assumptions of 
transferring none, half, or all of the savings of A to B. 

The case where no savings are transferred from the less productive 
to the more productive region is now clearly superior to either of the 
two alternative transfer patterns. Thus whenever it is realistic to postu- 
late the presence of strong asymmetric incentive effects of this kind, 
the usual conclusions with regard to the advantage of concentrating inr 
vestment in the more productive regions have to be replaced by a 
strategy of permitting each region to develop on the basis of its own 
self-generated capital resources. 

Whether the illustrative case of Table 6 can be taken as representative 
of the relationship _of advanced to backward regions in general is open 
to some question, since less developed areas at times exhibit favorable 
capital-output ratios.^® The illustrative case also shows an unrealistically 
large sudden increase in the investment ratio in region B that is surely 
inconsistent with the absorptive capacity for investment that might 
reasonably be expected to exist in almost any region. The purpose of 

Both of these magnitudes are chosen for illustrative purposes only without a 
claim to the representation of realistic orders of magnitude for particular instances. 

In Tables 4-7, the backward region has been assumed to have the less 
favorable marginal capital-output ratio in order to explore the possibilities of 
growth (and perhaps eventual income) equalization under the most difficult con- 
ditions. To the extent that the reverse is the case, the task is considerably easier. 
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the illustration is to demonstrate the kind of as}-nimetiy that is required 
in Older to reverse the usual conclusions v-dth regard to the concentra- 
tion of investment in productive regions, rather than to furnish a realistic 
representation of aH the limiting factors invoh'ed in decisions concerning 
the transfer of sa%'ings from one region to another.-" 

The autonomous growth mechanism of the sarags rate that has 
been postulated as one feature of the asvmmetrical sasings-investment 
relationship is not only a powerful disincentive to interregional transfers 
but also a most effective motor of economic development in the back- 
ward regions once certain constraints that hold back the development of 
these regions are eliminated. If the backward repon is. for example, 
held back bv its inabilib- to convert sa\'inss into im'estment due to the 
inadequate gro'wth of its traditional exports on the one hand and scale 
limitations on the domesdc production of ins-estment goods on the 
other, then the advanced region can easily help to break this constraint 
and set into motion a self-accelerating process of growth in the back- 
ward region by simply planning to draw upon the backward region as 
a source of supply of certain commodities in addition to traditional ex- 
pKjrts, thereby enabling the backward region to buy more insestment 
goods. Tnis requires no capital transfer of any kind whatsoevei from 
the advanced to the backward region, but of course it presupposes an 
institutional emfronment of actio’s planning efforts in the backward 
region as well as both the abilib* and intention on the part of the 
Ed\'anced region to include the development problems of the backward 
region within the compass of its own planning processes. ’ Table 7 
furnishes a simple numerical illustratioh of this kind of assistance to the 
backward region that vdll be recognized as an example of the “trade-not- 
aid" approach to international development problems. Under the latter 
arrangement the growth rate of the backward region. preUpusly limited 
to approximately 3 per cent per annum, rapidly rises toward an eventual 
7.5 per cent per annura.-- 

--'Fcr the p'orrose cf this Siustratioa the autononaotts ada'ance of the savings 
rate was taken to be determined solely by the diScuIties of appropriating the 
snrphas of the baak"'ard region rather than hy limitations on the absorptis'c 
capadw for investment that generally furnishes a simultaneous constraint. The 
latter can he as binding or at times more binding than the constraint on the 
generation cf appropriable surplus: in the latter case, accordingly, the advance 
cf the savings rate in a regror. ■veill be governed by the slow e.xpansion of absorp- 
tive capaciw for capital i^.^'^stm^nt rather than by resistances to the expansion 
of reir.vestible surplus. 

-"The detailed behroior cf this model rais« interesting points in regard to the 
f.nar.cing cf the expansion cf nontraditional exports and in regard to the evalua- 
tion of dex’elopment projects related to this e.xport expansion in region A which 
cannot be discussed further here. 



SR(t) » MlN(SR(t-.l) I 2, IR(t.l) f 2, 
Cniiatant GAp/Outpiit Rntlort, Apli IVj.i 
Situation I - Incomo Klaatlclty 
of Intporta (R) « 0. 7 



Aaiumptlonit! a, No capital tranafara; oxporta ■ Imijorta 
b. Raijion A produces no capital goodri 

Ct Region A uses all of Its foreign exchange to Import capital gooda 
, d. Situation l! limited traditional exports from A to II. 
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CONCLUSION 

The autonomous growth tendency of the savings rate postulated in 
the foregoing illustrations is not the only possible phenomenon of its 
kind. Similar autonomous growth tendencies can reasonably be postu- 
lated for such factors as the evolution of skills, the development of an 
indigenous technology capable of generating its own advance, and in 
general the evolution of an integrated, ' self-contained cultmral pattern 
that we associate with the notion of a high level of economic develop- 
ment. Likewise, in addition to the incentive effects of the transfer or 
regional utilization of savings there are many other kinds of possible 
behavioral relations of a similar nature including the one that is prob- 
ably the most important, namely, the effect of the level, rate of ad- 
vance, and acceleration of economic development itself upon the sup- 
plies of all factors, the supplies of savings, and the productivity coeffi- 
cients characterizing the technology of a region. 

The simple numerical illustrations that have been given at a highly 
aggregated level can do no more than open up an area that requires a 
great deal of further study; they suggest nevertheless that a view of 
economic development as an essentially autonomous growth process 
that is frustrated by a series of specific constraints can be made opera- 
tional by the formulation of precise mathematical models for the in- 
vestigation of these phenomena. This approach holds out the promise 
of extending the use of mathematical programing development models 
from the present formulations that are centered almost exclusively on 
technological interrelations to formulations that give a , considerably 
wider scope to relationships involving human motivations and be- 
havior. 
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APPENDIX 1 


The Correspondence Between Price-type and Quantity-type Control 
Instruments in the Reconciliation of Regional Development Objectives 

The correspondence between (a) the weighted sum of two 
objectives and (b) a single objective function with one additional constraint 
representing a secondary objective, can be demonstrated graphically in 
two dimensions. 

By reference to Figure 1, assume that the space of feasible 
solutions is OAPj^P^B, determined by technical constraints. Assume 
further that the maximization of and of are separate objectives. 
Then any positive weighting of these two objectives will carry the 
system to an optimal solution along the boundary AP^P^B. 

If the weighting is such that its slope corresponds to the 
slope of the line FF, the optimal solution is P^. It is asserted that 
FF may be replaced: 

a. either by the maximization of Xj subject to a proper ^ 
constraint replacing X^ in the weighted objective 
function; 

b. or by the maximization of X^ subject to a proper 
constraint replacing X^ in the weighted objective 
function. 

In the first case, the proper constraint is X ^^ D. With 

this constraint, the feasible region shrinks to P^DB; maximizing X^ 

over this region yields P^, as required. In the second case, the 

proper constraint is C. With this constraint, the feasible zone 

becomes AP P C; maximizing X over this zone yields again P_, 

1 Z Z z 

as reqvdred. 
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If the v/eighting is such that the slope of FF coincides 
with the slope of P^P^, all points of the line segment v/ill be 

optimal-- By a proper choice of C or D in the inequalities above, 
any one point of the segment maae optimal in the 

corresponding transformed problem. Thus in Figure 2, P^ is made 


optimal by maximizing X over the region DP P™B. Note, hov/ever, 

1 3 ^ 


that in this case of multiple optima C or D cannot be chosen so as 


to duplicate the entire multiple optimum P.P, iit a single equivalent 

X ^ 


problem, but rather, to each one of the multiple optima there corresponds 
a transformed problem. 

The above demonstrates one side of the limited correspondenc* 
between price-type and quantity-type control instruments in the recon- 
ciliation of independent objectives, namely the replacement of a weighted 
optimum by a single objective plus a constraint. Conversely, it can 
be demonstrated that the optimal solution attainable by a single objective 
plus a constraint can be replaced by a combined objective with properly 
chosen v/eights. By reference again to Figure 2, replace the maximizatior 
of Xj subject to the technical constraints plus the constraint X^^D, by a 


•weighted maximum in X^^ and X^, after omitting the last constraint. This 


can evidently be done if the weights are chosen so that the slope of the 
combined objecti've function coincides with the slope of the line segment 
PjP^. To P^, the optimal solution of the original problem, there 
corresponds now the multiple optimum over the segment 


transformed problem, which contains the point P^, as required. It 


should be noted, however, that this is not a perfect equivalence because 
the transformed problem has many solutions that are not solutions to 
the original problem, and some of these are not even feasible in the 


original problem, e, g. , thepoints of the segment excluding 


P^ itself. 
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If the original problem is chosen v.-ith the constraint 
(See Figure 2) it vcill have multiple optima along the line segment 
The corresponding transformed problem will now also have 
mutliple optima along this line segment, and also along the line segment 

AP which is infeasible in the first problem, excent for P, itself. 

4 *4 

In sum when either of the corresponding problems has 
mutliple optima, there is no perfect equivalence, but in every case, 
the corresponding problems have at least one optimal solution in 
common . 

The above demonstration can be generalired in the follow- 
ing ways: 

1. The positive weighting of the separate objectives is 
not essential to the correspondence. With negative 
weightings allowed, the gradient of the combined 
objective function may point in any direction rather 
than only into the positive quadrant, as above. The 
only change required now is to re\“erse the inequality 
in the constraint replacing a negatively weighted indi- 
\-idual objective, 

2. The indixudual objectives need not be Xj and X^ alone, 
but may be any two linear functions in these variables, 
with the combined objective being a weighted sum of the 
two functions. Such a weighted sum is always equivalent 
to another weighted sum in terms of the two variables 
Xj and X^ alone; thus the correspondence established 
for the latter will hold for the former. 
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3. The correspondence also holds for convex nonlinear 

problems, i. e, , convex constraints with concave 
objective fvmctions, where the latter are equivalent 
to convex sets of "acceptable" points. The latter are 
defined as points which are equal or preferred to an 
auxiliary variable signifying a constant value of the 
objective function. With the aid of this auxiliary 
variable any problem having a nonlinear concave 
objective function can be transformed into an eqvii valent 
problem with a linear objective function {which is identical 
to the auxiliary variable mentioned above); this linear 
objective function is maximized over a convex point set. 
When there are two nonlinear objectives, each 'of these 
can be subjected independently to the above transformation, 
and the problem now becomes one of demonstrating the 
correspondence of the weighted objectives and a single 
objective v/ith an additional linear constraint, over a 
convex nonlinear point set. By reference to Figures 1 
and 2, the demonstration does not rely on the linearity 
of the boundary of the feasible point set, only on its 
convexity; thus the generalization is immediate. Moreover, 
when the boundary has no linear segments the possibiMty 
of multiple optima does not arise and there exists a perfect 
equivalence rather than a limited correspondence as in the 
linear case where the possibility of multiple optima has to be 
taken into account. 
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4. In more than two dimensions multiple optima may occur 
not only along line segments but also along planes or 
hyperplanes. For a generalization to these cases the 
above argtnnent can be framed in purely algebraic 
terms which yields an extension to n dimensions. 


A straightforward application of the above principles to 
the reconciliation of regional development objectives might consist 
in establishing a correspondence between (1) the maximization of a 
weighted objective, e. g. , the sum of regional products for two regions, 
and (2) the maximization of a single objective, e. g. , the product of 
region A, subject to the attainment of a prescribed minimum level of 
the product of region B. It often happens, however, that it is desired' 
to establish another kind of correspondence that is slightly different 
from the one discussed above, namely a correspondence between (1) 
a weighted maximization where the weights are unequal and (2) a 
weighted maximization with equal weights, subject to the attainment 
of a minimum level of the objective of one or the other region. For 
example, it may be desired to replace (1) the maximization of national 
wealth (which is an equally-weighted sum of the wealth of several 
regions), subject to regional distribution constraints, by (2) the 
maximization of an unequally’weighted sum of regional wealth in the 
several regions. (The problem of assigning terminal weights to 
capital stock in different regions is encountered in multi-period 
regional allocation models.) 


By reference to Figure 3, is the optimal solution to 
the unequally-weighted maximum problem, and is the optimal 
solution to the qually-weighted maximum problem. If it is desired 
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to reforrnvilate the first problem so as to replace its objective by an 
equally-weighted objective plus a proper constraint, it is found that 
the symmetry between the constraints X^> C and D no longer 
exists. Only the first of these constraints will assure that Xj+ X^ 
attains its maximum at P^; the other constraint will not prevent the 
system from going to P^. the maximum of the equally-weighted 
objective. In other words, the constraint has to be imposed on the 
income of the lagging region, Xj, as is intuitively ob\’ious, otherwise 
the system will go to the maximum P^ implying an unacceptably low 
value of Xj. 

In Figure 4, another reformulation is shown in which the 
income of the lagging region, Xj, is constrained to be a minimum 
proportion of the income of the leading region, X^. Here again, we 
encounter an asymmetry in that the constraint must operate in the 
proper direction, otherwise the system will go to the maximum P^. 
Finally, the two incomes may be constrained to the line representing 
the exact ratio R, in which case the feasible region collapses to 
points along the segment the optimum again at P^. 

By reference to Figures 3 and 4, the unconstrained, 
equally-weighted maximum P^ corresponds to a higher level of. 
(Xj+X^) than the maximum of the same objective function subject 
to regional distribution constraints, P^; in other words, {y)^>(Y)j 
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APPENDIX 2 


Notatiori, Formal Interpretatjon and Transformation Rules for the 
Model Presented in Table 1 


Notation 
1. Variables 


All variables are given two-letter names, to be inter- 
preted as single symbols, not as algebraic products. 

In Table 1, all variables are vectors, except as indicated 
below: 

Primal principal variables 

(XXt) . (XXt) 1 level of production activity j at time 
J 1,.., j nJ , 

t in each region 1, , . , , n 


XX. = 
J 


XZ.*" 3 
1 


[{xzh,, (xzh, {xzb 

^ X X X| » « • f X XHf X • • m f X • f X 2XXf m 9 • f 


XH, 


xo. 


t _ 


level of t ransport activity for commodity i at time t from 
each region 1, . . . , n to each region 1, . . . , n 

1 ^ ^ 

i- 1, . . . , ^^^i n , stock-holding activity for commodity 

i at time t in each region 1, . . , , n 

a scalar, level of exogenous supply/demand activity, 
pre-set to unity 
Primal slack variables 


SB? s ■ 
1 


s (SB^) j , surplus of stock of commodity i at 

IX,..., in 


time t in each region 1, .... n 
t r ♦ t 1 

SF, = i (SF,'"), (SF, )_ I surplus of flow of primary factor 

k at time t in each region 1, . . , , n 

t r t, t 1 

SA. s J (SAT), (SA.,) i , surplus of flow of commodity i at 

1 I il, ..., in" ‘ 

at time t in each region 1, . . . , h 
SC, a scalar, weighted sum (value) of terminal stocks, 

to he maximized. May be interpreted as a surplus, 

' since no prescribed demands exist- 


(XZ, 
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Dual principal variables 


, shadow rent per period on stoc'k 

of commodity i at time t in each region 1 n 

1 (YW^) (YW*^) 1 

>• k 1, . . . , k n J , shadow price of primary factor k 
at time i in each region 1 n 

[ (YPh, {Yph_l , shadow price of commoditv i at 

11 ,..., ID' * — — - . r 

time t in each region 1, .... n 

YO, a scalar, valuation of terminal stocks ; pre~set to unity, 

it can be interpreted as the numeraire of the shadow price 
system 

Dual slack variables 


yr: s 
1 




yp! - 

1 


Dx; . 

D2^ s 


[ {Dxb, (Dxb ] , shadow loss ( negative profit) on 

J 1. . . . , J n ■ . — 

production acti\-it>' j at time t in each region 1, . . . , n 



shadow loss on transports actiN-iU- for commodit>- i at time t 

from each region 1, . , . , n to each region 1 n. 

[(Dk|)j (Dh|)^ j , shadow lo ss on stock-holding acti\ity 

for commodi^- i at time t in each region 1, .... n. 
a scalar, shadow loss on e:xogenous supply/demand activity 
(see formal interpretation). Dual objective is the mini- 
misation of (-DO). 

2. Parameters 

The parameters enume rated are vectors or matrices. 

(a) Parameters which represent initial or terminal values 
of certain variables (vectors) 


DH? H 


DO. 
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H. 


c! 

1 


[ (h3, (h 3„ 1 , zero-period value of XH^ , initial stock 

I 1 I, . . • , 1 n J 1 

endowment of commodity i in each region 1, . . . , n. 

[ 441 t 

(P. ) (P. ) J , fourth-period value of YP. , post- 

horizon shadow price of commodity i in each region 1, . . . , 

[ 441 t 

(R. (R. , fourth-period value of YR., post- 

horizon one-period shadow rent for stock i in each region 
1, n. 

(b) exogenous supply and demand parameters (vectors) 

[ (qS, j > exogenous supply of primary factor k 

at time t in each region 1, .... n 
[ (cf ), (cf ) ], exogenous demand of commodity i at 

time t in each region 1 n 

(c) technical coefficient matrices 




,t _ 

'kJ 


l.i 


identity matrix of order n 


f 'i 


diagonal matrix of stock input 




coefficients for stock of commodity i used in activity j 
at time t in each region 1, . . . , n. 


I (F^ ) 

' kj'l 


diagonal matrix of 


I '^^kj’n ) 

primary factor input coefficients for factor k used in 
activity j at time t in each region 1, . . . , n. 


n. 
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m' ^S^sief§fuWfol^7e' ££imary factor requirement 

im 

coefficients 

j^t for^£'^f ’ commodity flow requirement 

in ’ 

coefficients 

B. Formal Interpretation 

The linear programming problem in Table 1 is set out by 
means of Tucker's condensed format as explained below (Tucker in 
Graves and V^olfe, 1963). Primal variables appear in the top rhargin, 
primal slacks at the left, dvial variables on the right, dual slacks at 
the bottom. The equations of the primal problem are derived by 
setting equal the primal slacks to the matrix products of each row in 
the table by the variables in the upper margin. The equations of the 
dual problem are correspondingly derived by setting equal the dual 
slacks{with their signs reversed) to the matrix products of each 
column in the table by the dual variables in the right-hand margin. 

All variables are restricted to non-negative values, with the exceptions 
noted below. Any row may be chosen as the primal maximand: the 
corresponding primal slack may be of any sign, and the corresponding 
dual variable must be set to the fixed value of unity. Likewise, any 
column may be chosen as the dual minimand: the corresponding dual 
slack may be of any sign, and the corresponding primal variable 
must be set to the fixed value of unity. 

All outputs in the table are positive, all inputs negative. 

The rows are interpreted as resource balances, and the primal 
slacks as resource surpluses. One of these is maximized as activity 
scales vary, subject to all others being non-negative. This resource. 


with unit valuation, is the numeraire resource of the system. The 
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submatrices of coefficients for n locstionE; these are production 

coefficients of fio'w inputs {if negative) or outputs (if positive) at time 

t of the ith resource in the ith activitv. The and elements 
- - - 13 ij 

likevrise denote diagonal submatrices of stock and factor reqtdrement 

coefficients. The T. elements denote a complete set of transport 

connectiGns pairvdse betvreen the n locadcns; as seen in Table 1, 

there is one such element for each flcvr-tvne resource. It can 
1 

also be seen in Table 1 that the transport activities have coefficients 

iJ'. , JdJ , iC vfhich donate stock factor and flov reouirements for 
le im m 

performing transport activities: these are thus generalizaticns cf 
transport costs in terms of explicit resource utilizations. 


C. Transformation. H.ules 

In this format ail variables in the top and right-hand 
margins (except the'ones fixed as unit level) are regarded as non-basic, 
i. e. , to be set to zero; consequently the first colxtmn gives the 
numerical -.-alues of all basic primal •.•ariables v.-hile the last row gives 
the nirmerical '--alues of all basic dual 'variables (v,lth signs re'versed). 

In a transformation of the tablea'a (a Gaussian elimination 
process) the '.-ariables corresponding to one column and one roTV are 
interchanged, and ail numerical entries cf the tableau are recomputed 


the foliovring r-ules: 

Defirdticns. Pivot p: element of the tableau at the 
srsecticn of the interchanged rev.- V and column jj; p = 


ru'.'ot - rov,' eie-ment 


jd'vot - column element 
General element 


'i’j , j 




e = a, . i#i'. j j’ 
"" iiJ’ ' 
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APPENDIX 3 


Accounting Concepts and Current Prices 

In this Apipendix we shall discuss the definition of accounting 
concepts based on the model of Table 1 including national and regional 
product and income; the evolution of stock value (wealth) from period to 
period; and the relationship between shadow prices, current prices and 
the rate of interest. 

The accoxinting concepts to be dealt with are based on the 
■'accotinting values" of coefficients in the model. To derive the accounting 
value associated with a coefficient the latter is multiplied both by the 
corresponding activity scale and by the corresponding shadow price in 
the optimal solution. Accounting values add to zero both by rows and 
by columns as a consequence of the law of complementary slacks, well- 
known in linear programming. 


1. Notation 


In designating the 'optimal- solution values of primal and 
dual variables the "X" or "Y" part of the double symbol is dropped. 
In addition an expression such as 

P^. i. X^ 


where the subscripts of the variables are dropped designates the sum 
of all accounting values involving the A coefficient group, i- e. , 




a;^,x‘ + p;. a;,. x‘ a’,,x;a 


Z 22 2 2 23 3 


2. National Income and Product 

(a) Sum to zero the accotinting values of rows having the index of 
a given time period t: 
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Q^. 1 


-R^ b\x^ - R^L*. 

- - ^V^ M*. z‘ 


=0 

=0 


-P\c\ 1 +P^ a‘.X* +P^(T‘-N^,Z*'-P^I.H^ =0 

=0 =0 

(b) Sum the above expression by columns. Since the third and 
fourth columns above contain all the non zero entries for a com- 
plete column in Table 1, they, have to sum to zero, as indicated. 
The other summations give: 

I. (h'^ - S - P^. C^. 1 -?■ R^. I. ^ J = 0 

(c) Dropping I and 1 coefficients and rearranging, we get: 

P^. +p\ C^ = R^H^■^ Q* 

Investment Consumption Rentals Wages 

at time t at time t at time t at time t 

;> 


3. 


National product National income 

The above demonstrates the identity- between national income 
and product. (For the definition of the latter in current prices 
see sec. 6 below. ) 

Regional Income and Product 

Repeat the above operations using only the rows referring 
to a particular region h. Now column 4 no longer sums to zero 
since a transport acth-xty always has coefficients in^'ol\•ing other 
regions than h (otherwise there can be no transfer of a commoditj- 
from region h to k or k to jy and the latter are omitted in the sum- 
'mation. In addition there can be stock and factor inputs from regions 
other than h in both transport and regional production acti\'ities: 
these also will have the effects of preventing the respective columns 
from sxxmraing to zero. 
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Method of dealing jvith foreign-region coefficients: treat 
the accounting values of all positive ones as exports from region h, 
of all negative ones as imports to region h, A little algebra will 
show that the summation of the accounting values of region h in the 
columns corresponding to production and transport will yield net 
exports from region h with sign reversed . Upon rearranging the 
summation as under heading (c) above, net exports will appear to 
gether with consumption and investment as part of regional product. 
Regional income will be analogous to national income and will consist 
of payments to regional stocks and primary -factors. 

4. Period-to-Period Evolution of Stock Value 

(a) In the expression for the national income/product identity 
isolate P*'. H*; 

P^ h‘= (P V rV p\ 

(b) From the accounting values of the columns of stock holding 

... TT* 

activities, express P : 

P^H*=(P^■^^ +r‘'*'H 

(c) Substitute into expression under (a): 

-.t+l, T-t ,-,1 ttI-I ,.,1 -,1 -,1 

(P +R ).H=(P+R).H +W,Q-P.C. 

From this expression it is evident that with Q^= C^=0 for all 
t, stock valuation is constant from period to period, and 
thus also between the starting (zero) period and the terminal 
period. By progressive substitution we similarly derive 
for the general case: 

(pVr^, ^ = (P^" ^+R*' h‘‘ ^+W^” \ ^ ^ 

= (p‘'^+R*"^).H^"^+W^"^ q‘"^- 

P^-^c^-'-P^-2.c'-2 


=(P^+R^).H°+w‘^"^Q^'^+. . .+'W^Q^-P^"\ 


. . -P^ c\ 

where t can be the terminal period, T. 
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5. Current Prices and the Rate of Interest 

The relationship between shadow prices, current prices 
and the rate of interest is derived from stock holding acti\-ities con- 
necting two successive periods: 

where the equality holds when the stock of commodity i in region h 
is held in non-zero amounts. 

In order to create a system of current prices, 

(a) The rate of interest r is defined by an ordinary discount- 
ing formula that connects current prices and shadow 
prices: 


'"i’h 




=»;>h 


‘i 


1 ,t-T 


where TT and £.are current flow prices and stock rents, T 
is the index of any time period, and_t is the index of the 
base time period for the current price system. Substi- 
tution into the earlier given shadow price relation yields: 


and 




I t-i, 

'’^i ’h 


/ 


(b) A value standard commodity (in a specific region) has to 
be selected whose current price remains unchanged from 
t-1 ton 

f i 

i. “ ^"i'^h' * 

where the value- standard commodity is commodity i' in 


region h'. 

As an immediate consequence the rate of interest ie revealed as the 
current rent on the value -standard commodity pro\'ided that finite 
non-xero stocks of the latter are being held in the optional solution. 
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6, National Income, Product and Wealth in Current Prices 

If we transcribe the national income/product identity into 
current prices we get (remembering that in period t current and 

shadow prices are equal): 

t ..t-1, t _t t ^-t-1 t _t , 

" . (H -H )-f-r . C =p . H i-cj . Q , where to is a current wage. 

The defining relationship for the rate of interest from 

Sec. 5 can be restated in terms of accounting values that sum to 

zero: 

f-1 t_l t t t-1 

=0 


,,£-1 --t-1 „t ,.t-l ^t ,-t-l 
-P -H -i-P .K -f-B. -H 


t-1 ^t-1 , t , t-1 t --t-1 „ 

. . -r .H .(ll-r)b:r,K -rp.H =0 

E>q>re3sir.g p^. h'’ ^ from this relationship and substituting we obtain: 

T7.(Ii-h )-i-r.C =({1 i-r ) }.H -h as . Q 

= - .H . T - {r. -- ),H +oj,Oi 

where ^ is the value of all stocks available for prpduction in 

period ^ and \ r is the total interest imputed to the former; 

while (Tr^-r^ ^).H^ is the net value increase on all stocks between 
period t-1 and t. Thus in terms of the interest rate, stock rents 
are replaced by the difference between interest income and stock ap- 
preciation. 

Vfe can redefine both national income and investment (and 
thus national product) by adding the stock appreciation to both sides 
of the identity: 


i- cV (Tr’^-r’^'S. h‘" ^ h’'" ^ 


O' 


, t ,-t t-1 —t-l, t -t 

{- .tJ -t: ,H )-f-Tr . C 


t trt-1 , n' 
=r , H . r+'j . Q . 


National income thus redefined is the sum of v/ago and 
interest incomes, while investment in national product is redefined 
as the difference of sto'ck values at time t valued at the prices of 
time u and stock values at time t-1 ; i. e. . the difference of aggre- 
gate stock values in current prices. 
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A rearrangement of the last equation yields the following 
relation for the evolution of national wealth (national aggregate stock 
value) : 

' t -_t t-1 ,,t-l , , , t ^t t ^t 

rr .H = IT .H .(l+r)+<j.Q-rr.C, 

i. e., aggregate national wealth in current prices at time t equals 


the same concept at time t-1 increased by the interest accrued, plus 
the difference of aggregate wages and aggregate consumption. 
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Bibliographical Note 

After this paper was finished I learned of the existence of a study addressed 
to the same over-all problems of locational-regional goal setting in economic 
planning and had an opportunity to exchange ideas and to inspect a pre- 
liminary version of the paper resulting from the latter study (T. A. Reiner, 
“Sub-National and National Planning,” to be published in Regional Science 
Association, Papers, 1966). While the principal problems identified in my 
paper correspond closely to those in Reiner’s, the analytical approaches taken 
are quite different. Reiner’s paper contains a detailed literature survey and 
many practical examples of particular problems. The two papers are comple- 
mentary rather than overlapping. 

The basic reference on methods of regional and locational economics 
is Isard et al. (1960). A more recent survey of regional economics will 
be found in Meyer (1963), A number of articles on regional economic 
planning will be found in Isard and Cumberland (1961). The Papers of 
the Regional Science Association and the Journal of Regional Science con- 
tain much valuable material closely related to the topic of this paper. 

The basic reference on mathematical programing in relation to economic 
problems is Dorfman, Samuelson, and Solow (1958). Standard references 
on linear programing include Dantzig (1963), Gass (1958), Hadley (1961), 
and Simonnard (1962); on nonlinear programing see Kuhn and Tucker 
(1951) and Wolfe (1963). 

The first discussion of a mathematical programing approach to locational 
problems apart from simple transport problems was by Samuelson (1952). 
Such models have been developed further by Beckman and Marschak 
(1955), Vietorisz (1956), Moses (1957), Lefeber (1958, 1959), Isard 
(1958), Stevens (1958, 1959). A survey of interindustry models with a 
regional dimension, including both input-output and linear programing, is 
given in Chenery and Clark (1959, Chap. 12). The effects of economies of 
scale are explored in Vietorisz (1956, 1964) and Vietorisz and Manne 
(1963); the externalities arising from the fact that locations cannot be 
shared between several production processes are explored by Koopmans 
and Beckman (1957). 

Applications of locational linear programing models to the study of par- 
ticular industries will be found in Fox (1953, 1955, 1963), Henderson 
(1955, 1956, 1957, 1958), Snodgrass and French (1958), Koch and Snod- 
grass (1959), Heady and Egbert (1963), and Marschak (1963). 

The handling of transport in the models given in Tables 1 and 2 in the 
text of the present paper is simple but highly sketchy; alternative ways of 
handling transport and a discussion of the merits and disadvantages of 
these alternatives appear in Stevens (1958), Lefeber (1958, 1959) and the 
discussion by Henderson (1958). 

On interindustry growth models, see, for example, Dorfman, Samuelson, 
and Solow (1958), Solow (1963), and Koopmans (1964). The latter refer- 
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ence contains a detailed sun’ey of the historv' of such models and in par- 
ticular of the celebrated “turnpike theorem.” A discussion of interregional 
growth models wthout interindustry’ detail will be foimd in Rahman (1963; 
see also the Comment by Dorfman. 1963). and Ward (1963). A regional 
interindustry growlh model for a single region appears in Moore (1955). 
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COMMENT 

.Alan S. Manne. Stanford University 

Plausible-looking linear allocation models display a disconcerting 
tendencv to arrive at optimal solutions of an all-or-none character. For 
example, with the assumptions underlying Samuelson’s substitution 
theorem, it will be optimal to produce all of a commoairi' ^ia a single 
technique of production and none by any other technique. Other ex- 
amples of all-or-none optimal solutions occur in the warehousing model 
of Chames and Cooper and the minimum-time-to-balanced-growth model 
of Stoleru. Similarly, the Rahman-Dorfman multiperiod interregional 



Techniques of Project Appraisal 


ARNOLD C. HARBERGER 

UNIVERSITY OF CHICAGO 


In this paper, I attempt to bring into focus what I bielieve to be some 
of the important practical issues that face development planners in the 
field of project appraisal. I shall trj-, insofar as possible, to recognize 
the handicaps under which planners operate, most important!)' the 
handicaps imposed by imperfect foresight and by the \Trtual necessity 
of decentralized decision-making. To elaborate briefly on these handi- 
caps, I think we must take it for granted that our estimates of future 
costs and benefits (particularly the latter) are ine\'itably subject to a 
fairly vide margin of error, in the face of which it makes little sense to 
focus on subtleties aimed at discriminating accurately between invest- 
ments that might have an expected >ield of 1014 per cent and those 
that would >ield only 10 per cent per annum. As the first order of 
business we want to be able to distinguish the 10 per cent investments 
from those }ielding 5 or 15 per cent, while looking forward hopefully 
to the day when we have so well solved the many problems of project 
evaluation that we can seriously face up to trying to distinguish 10 per 
cent fields from those of 9 or 1 1 per cent. 

Moreover, in what foUov'S, I shall tr>' to bear in mind the %irtual 
necessity of decentralized decision-making. Rules and procedures can 
be imposed which assure a certain rough harmony among the decisions 
taken in such vastly different areas as roads, irrigation projects, and edu- 
cational investments, but one cannot realistically expect all investment 
decisions to be funneled through a single ofi&ce or authority that exer- 
cises more than a general superv'isoiy' power. Most of the real work 
connected wth project appraisal must, I believe, be done “close to the 
ground"; this fact alone limits the range of workable procedures to those 
in which a substantial amount of power can in fact be delegated to 
decentralized bodies. 

Within this general framework the focus of the paper is mainly on 
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the fact that the relevant prices may change through time. The first sec- 
tion discusses the problem of real wage changes. The second section dis- 
cusses the problem of future changes in the discount rate; the third 
section, the choice of a time path for the discount rate; the fourth sec- 
tion, the choice of the level of the discount rate. The fifth section dis- 
cusses shadow prices for labor and capital, again coming to rest on the 
problem of selecting time paths. Finally, the sixth section discusses time 
paths of other prices and of demand functions. 

The Problem of Real Wage Changes 

Most discussions of project evaluation note that expected price changes 
should be taken into account, but little more than lip service is paid to 
this idea when working procedures are outlined. Insofar as the relative 
prices of commodities are concerned, this neglect of expected changes 
is understandable. “On the average,” our best guess is likely to be that 
relative prices will remain as they are; cases where we have good reason 
to believe they will change can probably be regarded as somewhat ex-, 
ceptional, and project analysts can perhaps be presumed to deal with 
these exceptional cases as they arise. 

When, however, we come to the price of labor, the story is very dif- 
ferent. A rise in the real wage rate is one of the' essential features of 
economic development, and this means a rise in the price of labor rela- 
tive to the general price level of the economy. If we normalize on the 
general price level, we can therefore say that the typical investment is 
likely to be one in which the price of the product to be produced is ex- 
pected to remain constant while the wages paid to labor rise. If a 
private entrepreneur leaves out of account the expected rise in wages 
(relative to the general price level), he docs so at his peril, for this fact 
can readily turn a potentially profitable project into an unprofitable one. 

Consider a case in which the price and volume of the output of a 
project and the prices and volumes of material inputs are expected to 
remain constant into the indefinite future, yielding an amount of value 
added, gross of depreciation, that is expected to be constant at Rt, per 
year. Assume wages are also constant, amounting to Lu per year. Then 
the present value of the income stream acruing to the capital invested 
in the project will be {Ru — O) Jr, where r is the rate of discount used. 
If we assume that the capital cost is equal to this present value, it is a 
barely acceptable project when evaluated at r per cent. But now sup- 
pose that the wage rate is expected to rise at A per cent per year, while 
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the product price and materials prices are expected to remain constant. 
Then, in the first place, the project life ceases to be infinite, as the 
value of direct costs Lo(l + A)* will at some time come to exceed R^,, 
and the operation will not be worth continuing. Defining the life of the 
project, N, by I,o(l + A)-'* = we have as the present %'alue of the 
income stream accruing to the capital invested in the project 

^0 _ 1 r 1 

r r-Aj L 

This falls short of the present value obtained in the pre\dous case by 

ATo , /i?o Li) \ f 1 
r{r-X)-^\r r-x)\l-pr) 

This, can more conveniently be expressed as 

I ^0 

(r - X) (r - A) (1 -f ry ‘ Lo (1 4- r)-\ 

To guess at the importance of this element, we must evaluate the term 
in square brackets for alternative plausible values of its parameters. 
Let us assume a rate of increase (A) of real wages equal to 3 per cent 
per anntim. The result then will depend only on the ratio Ro/Lit, from 
\Yhich A' can be derived, and on file rate of discount, r. Table 1 presents 
some results that illustrate how important the ‘Svage-increase adjust- 



TABLE 1 

Reductions in Present Value fAPW Assuming a 3 Per Cent 
Annual Increase in Usages as Against a Zero Rate of 
Increase, Expressed as a Fraction of the Present 
Value (L^/r) of Wages Bill Assuming a Zero 
Rate of Increase of Wages 



1.159 

1.344 

1.55S 

1.806 

2.094 

2.427 

Implied value of N tyearsl 

5 

10 

15 

20 

25 

30 

r APV/L^ assuming r = .03 

.369 

.634 

.816 

.941 

1.021 

1.074 

r APV/Lp assuming r = .10 

.264 

.354 

.457 

.482 

.485 

.484 

r API'/Lj, assuming r = .15 

.206 

.272 ' 

.284 

.274 

.268 

.261 
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ment” is in different cases. As can be seen there, for the cases examined, 
the adjustment ranges from 20 per cent to over 100 per cent of Lo/r, 
the present value that would be computed for wage outlays if the wage 
rate were assumed not to change. For what I consider to be the most 
relevant part of the table — r = .10 and Ro/Lq ranging between 1.5 
and 2.5 — the adjustment is consistently between 45 per cent and 50 per 
cent of the present value of wages estimated, assuming the wage rate 
to be constant. Clearly this is not a negligible factor; I think the con- 
clusion is obvious that the anticipated growth of real wages should be 
built into project analyses as a matter of normal operating procedure.^ 


Future Changes in the Discount Rate 

The discount rate used in cost-benefit analysis should reflect the mar- 
ginal productivity of capital in the economy as a whole. Obviously, a 
fully optimal situation would require that the marginal productivity of 
capital be the same in all applications within the economy, and prob- 
lems are created when, because of capital market imperfections, differ- 
ential rates of taxation among activities, or other reasons, rates of mar- 
ginal productivity vary from sector to sector. Let us waive these diffi- 
culties for the moment, however, so as to be able to concentrate on 
variations in the discount rate over time: Thus, in this section we will 
be assuming a well-functioning capital market without significant im- 
perfections. 

The key element that enables us to take account of variations in the 
relative scarcity of investible funds is a discount rate that changes as we 
move through time, ff funds are particularly scarce this year, but are 
expected to be relatively abundant in subsequent years, this fact might 
appropriately be reflected in, say, a 12 per cent rate of discount applying 
to this year’s flows of benefits and costs, and a more modest 8 per cent 

1 The example above assumes that the amount of labor required to produce a 
given output from the project in question remains constant through time, and is 
not reduced as a consequence of improvements in “productivity.” This is the 
case for many types of projects, in which labor and materials requirements arc 
established by the initial design of the project and its associated capital equipment. 
However, it is certainly possible that for some projects one might reasonably 
forecast a gradual improvement in labor productivity: in such cases the labor 
requirements should be projected independently, and the wage rate should, as 
in the example above, reflect the expected trend of real wages for the relevant 
categories of labor. Even where productivity on the project is expected to rise 
through time, there arc no grounds for assuming that, project by project, the in- 
crease in productivity will just offset the anticipated rise in real wages. 
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rate applying to future flows. The present value of a project fPV) would 
then be foxmd by the. formula 





(1 + !■<) 

1 


where Nt represents the estimated excess of benefits over outlays in 
year t, and is the rate of discount applicable to flows accruing during 
the year i. 

This formulation also brings out clearly the method of analj'zing the 
benefits or costs associated v,ith the postponement of a project. Assume 
the project costs $1 million and jfields a stream of benefits (net of cur- 
rent costs) of $100,000 per year in perpetuity starting in two years. Let 
the discount rate for all years from next year onward be 8 per cent, and 
let the discount rate appropriate to this year be 20 per cent. Then the 
present value of net benefits, evaluated as of next year, wall be $1.25 
million, and brought back -to this year w’ill be $1.04 million. Benefits 
thus exceed costs, if the project is undertaken this year, in the amount 
of $40,000. 

But suppose it would also cost $1 million to do the project next year, 
and that in that event benefits would begin to accrue three years from 
now. In this case the present value of net benefits evaluated two years 
from now would again be $1.25 million, but brought one year from now 
they would be $1.16 million. From this sum we must deduct the project 
cost of $1 million, and discount the difference of $160,000 back to this 
year at 20 per cent in order to obtain the present value of the project 
if undertaken ne.xt year. This yields a present ■i’alue of $133,000 — 
clearly higher than is obtained under the option of doing the project 
this year, and it thus paj's to postpone the project for one year. It does 
not pay to postpone the project for two years, however, for in this case 
the net present value of the project must be discounted for an additional 
year at 8 per cent, yielding a value of $123,000. 

Actual problems of project postponement are likely to be more com- 
plicated than that above, for postponement is likely to alter the size and 
time shape of the stream of net benefits, and also the capital costs of 
the project, rather than just displacing both benefits and costs through 
time. But the principle of evaluating benefits and costs under alternative 
assumed timing patterns remains valid when these complications are 
taken into* accoimt. 
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The Choice of a Time Path for the Rate of Discount 

I should like to begin the discussion of this problem from a difterent 
starting point than is usually taken. V/hat should be rjo, rn, ri^- . . - , 
r 2 j>, etc.? That is, v;hat should be the one-year discount rate applicable 
to Sows 10, 11, 12, .... 20, etc., years in the future? One answer is 
surely clear: We have verj’ linle speciSc information on which to base 
such a judgment. But it is w'orthw'hile to add a second statement: The 
limited information we have is very unlikely to lead us to judge that rjo 
should be .08, ru should be .14, r ;2 should be .10, etc. Even though we 
know that there will be cyclical and other short-term variations in the 
relevant rate cf discount in the future, we do not know when they y/il] 
occur, so our best guess as to the relevant rate for year 1 1 vdll not be 
very diSerent from our best guess as to the relevant rate for year 10, 
etc. Thus we can conclude that the relevant rate for years in the far- 
distant future wnll move, if at all, only as the result of the operation of 
basic secniiar forces. 

Obviously, the marginal productivity of capital will be affected by 
many factors: the rate of capital formation, the rate of labor-force 
growth, the nature and degree of “neutrality” or “nonneutrality" of 
technical advance, the nature of changes in the pattern of demand, par- 
ticularly of relative shifts toward or away from capital-intensive indus- 
tries, etc. Some of these prices by themselves v/ould work to produce a 
secularly rising rate of marginal productivity, others to produce a seoj- 
larly declining rate. One ob-'riously cannot be dogmatic about which set 
of forces v/Hl dominate in the long-term future, but I think that oar 
past experience is relevant here. If we have had steady downward trends 
in series that we might take as reasonable indicators of the marginal 
productivity’ of capital, that v.'ould give us some basis for projecting a 
secular downw'ard trend in the future. But I do not believe that the evi- 
dence can be read in this way. WTiether one looks at interest rates, at 
rates of return on corporate capital, or at ratios of the rent of property 
to hs value, no case can be made for a significant downward (or up- 
ward) secular tendency. In the face of the historic sluggishness of these 
series, I believe it is reasonable to project far-future rates of discount, 
for the purposes of cost-benefit analysis, to be constant and to be some- 
w'here near the historical average of the most directly relevant past scries. 

This judgment greatly eases the burden on the project evaluator. He 
has basically three questions to answer: ( I ) V/hat is the relevant long- 
term future rate of disco’unt? (2) V.’hat is the relevant rate for the 
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current year? (3) By what path will the relevant rate move from its 
current to its expected future level? We have already hinted at the 
answer to the first of these questions, so let us set liat aside for a 
moment and turn to the second and third questions. A general answer 
is easy: When investible funds are relatively scarce this year and in 
the near-term future, relative to what is expected for the long-term fu- 
ture, the near-term rates of discount should be above the rate for the far 
future, and vice versa when investible funds are relatively abundant. Ob- 
\iously, relative scarcity here incorporates both demand and supply fac- 
tors, and I think that it should be fairly easy for project evaluators to 
have a good sense of whether they are in a year of glut or famine in this 
sense. 'ViTiere really good capital markets exist, one can get a direct in- 
dication of the ease or stringency of the current relative to the expected 
future situation from the relationships of short-term relative to long-term 
interest rates. From the yield curve of loans and bonds by term to ma- 
turity, one can derive implicit expected one-year rates for each year in 
the future. This obser\'ed pattern can then be compared with the “aver- 
age” pattern of the past to see what “abnormalities” exist. Where current 
short-term rates are relatively high, the difference (r, — where n 
is the expected one-year rate applicable to the year t and ?, is the aver- 
age of past expected rates applicable to times / years in the future, will 
tend to look like curve A in Figure 1. Where the situation is normal, 
the difference (rt — ?,) will tend to look like curve B, and when the 
situation is one of current glut, a cuiv'e like C vrll be likely to apply. 

Although, for reasons to be indicated later, the level of interest rates 


(r, - rt) 



Figure 1 



140 


Furictional Issues 


savings hy public savings appears to be justified, but not nearly so much 
as would be required to pull the topical rate of marginal productivity of 
capital in the economy down very substantially. 

Other arguments that sometimes arise in discussions of this general 
point nre fl) that the market mechanism fails to give a vote to future 
generations and therefore generates too little savings, (2) that private 
investors excessively discount the far future on grounds of risk, and (3) 
that private individuals would like to provide better for future genera- 
tions than they do, if only this were done collectively, as they know' 
that individually they can have little efiect on future generations’ stand- 
ards of life. These arguments are discussed by Robert Strotz in a recent 
paper.= Strotz emphasizes, and I have long agreed, that the integenera- 
tion comparison, as a normative problem, arises only if we expect 
future generations as a whole to be poorer than we are. There is no 
normative reason for making the present (poor) generation save more 
than it wants to in order to make future, richer generations still richer. 
On the risk-premium argument, Strotz notes that there are ample pos- 
sibilities for risk-pooling, and that yields in industries of differential 
riskiness do not diverge widely from each other.* I would add that jield 
cur.'es give us an even better way of isolating the relative discounts 
placed on the far-future as against near-future income, and that they 
provide no presumption of an excessive discount of the distant future. 
Consols have not gone begging for a market in this world, nor have 30- 
or 40-year bonds I 

Argument (3), best reSected by Sen and Maxglin.'' smacks of charitv'. 
It already rests on a rather weak reed if it is assumed that future gen- 
erations will in fact be better off than the present one. Such compas- 
sion as nonetheless exists for future generations is, however, dissipated 
because each individual's saving will presumably be refiected in negli- 
gibly small increments in the future welfare of many individuals. To avoid 
this a concerted effort of the present generation is needed, each indi- 
vidual’s contribution being contingent upon those of the rest. My re- 
action to this is simple; .Any individual who wants to help others and 
make sure that his contribution is not dissipated can do so by selecting 
one or more people of the present generation to help. By so doing 
he can be sure that the object of his charitv* is needy, and that all his 


- Rob-irt H. Strctz. “Tn; Social Rate of Time EMstour.t,'' mimto., 156^, p?. 2-6. 
^ Strctz here cites the results reported in George J. Siig’er, CcpUcl end Rciei 
of Retiirr. In Manufcctitrir.^ Irdzisiriee, Priccetoo. >tj.. 1961. 


< See A. K. Ser„ 
rmber 1962: zr.d 


“On OptimizI.ng the Rate of Saving.” Econamic Jounrel, Sep- 
St'phen A. yfarglir, “The Sochi Rate of Discount and the 


Optimal R.ite of Saving.” Qiiznerly Joumsl of Economic:, February 1963. 
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charity \sill reach the desired object. Moreover, it is clear that by helpine 
the youth of the present generation more fully to reach their producti\'e 
potential and their human potential as indiriduals, one is likefy to do 
much more for the generation of the year 2000 than by setting up a 
generalized trust fund in their favor. 

I am thus left with recommending the obser\'ed past average social 
rate of return to capital as the best first approximation of the rate de- 
sirable for cost-benefit anah’sis. This rate should, of course, be modified 
whenever there are good reasons to expect that in the future the typical 
rate of social marginal productiriu- of capital will differ from that ob- 
ser.'ed in the past, and for the present and near-future years should be 
modified whenever there is eridence of an abnormal scarcity or glut of 
investible funds. 

Shadow Prices for Labor and for Capital 

It has come to be generally accepted that when prevailing prices do not 
reflect the true scarcity value of goods or sersdces, one should substitute 
for them “shadow prices” that in fact do so. There are many ramifi- 
cations of this simple statement, and I shall not go into aU of them here. 
For the moment let me focus on the shadow price of labor and on 
the shadow rate of return to capital. 

The shadow price of labor should in some sense reflect the opportu- 
nity' cost of such labor. V>flien there is a substantial pool of unemployed 
lalwr. it is likely that the shadow price of that factor will be below the 
market price, and it is sometimes sustained that when there is really 
widespread imemploNment in the economy, the shadow price of labor 
should be at or near zero. 

Let me begin by attacking what is surely a straw man. Suppose an 
economy in which we can take it for granted that the shadow price of 
labor is zero. The wages bill of the nation is tlien. in effect, not a required 
payment to labor because of its scarcity-induced productirity, but rather 
a sort of transfer pa}'ment out of the “true” marginal product of capital. 
If. for e.xam.ple. we have a capital stock of S30 billion and a national 
income of SI 0 billion divided equally betv,’een labor and capital, the 
full $10 billion should be counted as representing the social marginal 
product of capital, and the estimated rate of social productirity of cap- 
ital should be 331"- per cent, not the Ibf- per cent that we would esti- 
mate using the obseiv’ed return to capital. 

The point of this e.xample is to emphasize that to the e.xtent that we 
set the shadow price of labor below the market wage, we are obliged 



142 


Functional Issues 


also to set the social mar^nal rate of productivity of capital above 
that which v/e would compute by counting all wages paid as true eco- 
nomic costs. As one pushes the shadow wage to zero, one simultaneously 
pushes the shadow rate of productivity of capital toward tlie ratio of 
national income to capital stock in the economy. With this come some 
rather embarrassing implications; A rate of discount as high as the in- 
come-capital ratio is virtually a kiss of death for projects with long 
gestation periods or long economic lives. Waiting cannot well be af- 
forded at a SSYs per cent rate of discount, and far-future incomes are 
virtually worthless when discounted back to the present at such a rate. 
Moreover, as one looks at the full equilibrium of an economy with a zero 
shadow wage, one finds that the appropriate prices for all goods are 
proportional to their capital-service components; that is, in such a fuU 
equilibrium, the ratio of net value added to capital would tend to be 
equal in all industries and sectors. I shudder at what this means for 
house rents, electricity prices, road charges, and the prices of the outputs 
of other similarly capital-intensive activities; and I doubt that any who 
may momentarily believe that a zero shadow price for labor is truly 
relevant for any given economy v/ill continue to sustain this view after 
they follow through its full implications.* 

In practice, the shadow wage for labor is, I venture to assert, never 
zero for the entire labor force and rarely zero for any significant part of 
it. But it certainly may fall below the actual wage for some occupations 
in many industries and for many occupations in some industries. To 
the extent that it does, the excess of the actual over shadow wage bill in 
any industry or sector should be attributed as part of the true economic 
yield of capital, and should thus tend to produce a discount rate for cost- 
benefit analysis that is higher than the observed gross-of-tax rate of re- 
turn to capital. 

But — and this is an extremely important point — it is hardly some- 
thing to be hoped for that the shadow wage should forever remain be- 
low the actual wage. Unemployment, underemployment, market imper- 
fections, all tlie forces that make for a discrepancy betv/een actual and 
shadow wages, are things that one would hope and expect to be sub- 
stantially reduced if not eliminated as an economy develops success- 
fully. This has important implications for cost-benefit analysis, which 
I shall try to bring out in a simple example. For this example, let me 
assume that we can take, for each year, the ratio of estimated shadow 

* I haj-e dealt with this subject at some length in “Cost-Benefit Analysis and 
Economic Growth,” Economic Weekly, Annual Number, February 1962, pp. 
207-21. 
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income from capital to total capital stock as the relevant shadow rate 
of return to capital applicable to benefit and cost flows during that year. 

Let us start with the prospective total national income stream shown 
in the last t\\x> columns of Table 2. divided between labor and capital 
according to market prices, and with a ratio of shadow wage to actual 
wage expected to move from a current level of .70 to a level of .99 in 
ten years. 

TABLE 2 


Year 

National 

Income 

Labor 

Share 

at 

Market 

Prices 

Capital 

Share 

at 

Mnriret 

Prices 

Shadow 
tVnge as 
Per Cent 
of Market 

Wage 

Labor 

Share 

at 

Shadow 

Wage 

Capital 

Share 

at 

Shadow 

Prices 


1.000 

600 

400 

70 

42’0 

5 SO 


1,060 

640 

420 

75 

4S0 

5S0 


1,120 

6S0 

440 

SO 

546 

574 


I.ISO 

T2> 

460 

S4 

605 

576 


1,250 

760 

490 

SS 

669 

5S1 


1,320 

soo 

520 

91 

72S 

592 


1.400 

S50 

550 

93 

790 

610 


1.4S0 

POO 

5S0 

95 

S55 

625 


1,560 

950 

610 

97 

922 

635 


1.650 

1.000 

650 

99 

990 

660 


In Table 2 the retiuns to labor and capital are evaluated at shadow 
prices. Now assume the series in Table 3 for the prospective le\«.i of 
capital stock in each year. This series was so selected as to yield a mar- 
ket rate of return (gross of taxes, of course) to capital of 10 per cent 
in each war. 

The re-estimation of the shadow rate of return to capital, year by year, 
to take account of the expected gradual elimination of the discrepancy 
between shadow a.nd actual \fages ob\iously has the effect of bringing 
the shadow rate of return to capital gradually into correspondence 
with the market rate of return. Moreover, it leads to a decision rule 
which is much less discriminatoiy against capital-intensive or long-lived 
projects than a rule based solely on the initially prevaQing shadow wage 
and the initially prevailing shadow rate Sof return to capital. 

The technique just outlined of obtaining the time path of the shadow 
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TABLE 3 


Year 

Capital 

Stock 

Capital 

Share at 
Shadow Prices 

Market 

Rate of Return 
to Capital 
(per cent) 

Shadow 
Rate of Return 
to Capital 
(per cent) 

1 

4,000 

580 

10.0 

14.5 

2 

4,200 

580 

10.0 

13.8 

3 

4,400 

574 

10.0 

13.0 

4 

4,600 

575 

10.0 

12.5 

5 

4,900 

581 

10.0 

11.8 

6 

5,200 

592 

10.0 

11.4 

7 

5,500 

610 

10.0 

11.1 

8 

5,800 

625 

10.0 

10.8 

9 

6,100 

638 

10.0 

10.5 

10 

6,500 

660 

10.0 

10.2 


rate of rettim to capital is appealing in other ways as well. First, it is 
consistent v/ith the over-aU approach that was recommended above for 
a situation in which market prices were taken as a guide; in effect the 
10 per cent market rate of return to capital could be the observed past 
average of that rate, or that average adjusted in the light of prospective 
market developments. Second, it develops the shadow rate of return 
to capital on the basis of macroeconomic magnitudes of the type likely 
to be estimated by development planners. And third, it recognizes that 
the setting of the shadow rate of return to capital as something distinct 
from the gross-of-tax market rate of return should be based on the dis- 
crepancy between the wages bill for the total economy valued at market 
prices and the wages bill for the total economy valued at shadow prices, 
rather than on these magnitudes by individual industries. 

To elaborate a bit on the last point, assume that in Sector A the 
shadow wage is equal to half the market wage, v/hile in Sector B the 
shadow wage and market v/age are the same. Suppose the market rate'of 
return to capital is 1 0 per cent in both sectors, but that by imputing half 
the v/ages bill of Sector A to capital in that sector, we would thereby in- 
crease the computed rate of return to capital to 20 per cent in that sec- 
tor. It makes no sense at all to proceed with project evaluation in this 
case by using a 20 per cent rate of return for projects in Sector A and 
a 10 per cent rate of return for projects in Sector B. The same rate 
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must be used in both sectors, and the above procedure would estimate 
the approximate rate by, in effect, obtaining a weighted average of the 
20 per cent return imputable to capital in Sector A and the 10 per cent 
return of Sector B. Projects of Sector B would (and should) be bur- 
dened by being required to meet the test of a higher rate of return than 
the 10 per cent market rate, while wages paid in B would be fully 
counted as costs. On the other hand, projects in Sector A would benefit 
from being allowed to exclude from costs half of their wnges bill and 
include that amount as imputed income from capital, w'hile being re- 
quired to meet a 15 (not 20) per cent test of capital yield at shadow 
prices. . 

The treatment of capital and labor in the above example is obviously 
different, and for a good reason. Discrepancies betn'een shadow' and 
market w’ages var^' by skill of labor, by region, and by industr}’ sector, 
among other things. Shadow prices should discriminate in favor of pro- 
jects that actually draw’ into emplojunent workers whose opportunity 
cost is less than tlie wages paid them, and should discriminate (at least 
in a relative sense) against projects that do not do so. This is done by 
assigning a share of the wages biU to capital in the former class of 
projects — a share that varies from project to project in accordance with 
the degree of discrepancy betw’een their shadow’ and market w’age bills. 
Once this is done, the accounts have been rectified, so to speak, and the 
projects should be free to compete for available capital funds by being 
required to meet the same rate-of-retum or present-value test. 

The main weakness of the procedure used in the tables above is that 
it requires one to specity- — ^in advance, so to speak — the time path by 
w’hich the gap between over-all shadow’ and actual wage bills will be 
reduced. Ob\iously, this time sequence cannot be drawn out of thin air 
or assumed at w’ill; on the contrar)’, its estimation is a serious respon- 
sibility’ of the macroeconomic planners. Without attempting here to go 
into detail as to reasonable w’aj’s of guessing at this time path, let me 
just note that the most common alternative procedure also makes such 
a guess — ^by assuming that the shadow’ wage remains constant through 
time. The procedure advocated here simply makes explicit that a guess 
is required — and suggests that it be the best guess possible in the face of 
all available ewdence and judgment. 

Time Paths of Prices and of Demand 

Let me begin this section by focusing on a particularly important price — 
the exchange rate — to indicate how its role differs from that assigned 
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exchange rate policies that require a complete reshuffling of the ac- 
counts for the present year as well. 

Much of what has been said about the exchange rate applies to other 
prices as well. If the shadow price of a product is different from the 
actual price, this fact is not likely to have a profound effect upon the 
shadow rate of return to capital for the economy as a whole. But it does 
introduce serious problems in that purchasers of the product guide their 
own decisions by the actual price, while we would like them to guide 
their decisions by the shadow price. It may take ingenuity to make the 
actual price reasonably reflect the shadow price in some cases, but as 
the experts of Electricite de France have shown, the job can be done 
weU even in some very complicated cases. 

Finally, just as with the exchange rate, even if we do permit market 
prices to reflect scarcity values on a current basis, we still have the sub- 
stantial problem of estimating the future path of prices. With respect to 
this problem, there is one principle which is crucial to good project 
evaluation. One often hears projects justified, in practice, on the basis 
that even if they are not profitable today, they will become profitable in 
the future because of the growth of demand. There can indeed be such 
a justification for particular projects, but when this is the case it is more 
subtle than many people think. Almost any investment made today 
would become profitable with time if no competing investments were 
made in the future. But that does not say by any means that all such 
investments should be made today. In the first place, their postponement 
might result in their having even higher present value, and this should 
be taken into account in the process of analysis and decision-making. In 
the second place, and probably much more important, is the fact that 
the “profitability” of today’s investments should be estimated on the as- 
sumption that all “profitable” future investments will also be made. This 
kind of consideration must of necessity enter into investment decision- 
making in a competitive industry, where one can more or less be sure 
that someone will undertake those investments that become profitable 
in the future even if they are inimical to the profitability of one’s own 
investment of today. It is properly reflected, for example, by forecasts 
of declining prices where rapid technological advance is foreseen. In 
public-sector decision-making, one caimot rely, on the expectation of 
“someone’s” future action to force upon the project analyst a pattern 
of a declining future price in the face, for example, of a rapidly rising' 
total demand for the good or service in question. Here, of necessity, the 
project analyst himself has to estimate an expected time path of the price 
— not on the assumption that his project stands alone, nor on the as- 
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sumption that future projects will be held up in order to “protect” the 
profitability of his current project, but on the much more rigorous as- 
sumption that future investments will be made on their own merits and 
without consideration to their effect on the profitability of any past in- 
vestments. All this can in most cases be summarized in the expected 
price path of the product through time, but it must be realized that the 
expected price path here means more than just a guess about future 
prices — ^it means rather a guess as to the prices that will be generated 
in the future by an essentially optimal investment policy or, perhaps bet- 
ter put, by the continuous application in the future of valid investment 
decision rules. 

What has just been said about prices can be translated into corre- 
sponding statements about consumers’ surplus. For simplicity, I shall 
represent this problem by a simple supply-and-demand diagram (Fig- 
ure 2), but it should be borne in mind that the principle involved ex- 
tends to much more complicated cases. Assume that the demand func- 
tion for a product shifts, through time, from £>1 to £>2 to Dz, etc. As- 
sume, furthermore, that in each period the installation of new capacity 
of 1,000 units is expected to be justified, following a valid decision rule. 

The benefit stream attributable to the first year’s investment will be 
(1) in the first year, (2) in the second, (3) in the third, (4) in the 
fourth, etc. It will not be EFCO in the second penod, GHCO in the third, 
and JJCO in the fourth, because in these successive periods additional 
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amounts of capacit)- of 1,000, 2,000, and 3,000 units must be assumed 
to be installed. Similarly, in evaluating the second year’s investment, the 
benefit stream should be (2), (3), (4), etc. 

One can, on occasion, count ABCO, EFCO, GHCO, and IJCO as the 
benefit stream from the first investment, but that only occurs if no 
further acceptable investments will be generated as demand grows 
through time — a condition that can be presumed to be highly unlikely. 

The general principle involved here is that in assessing the contribu- 
tion of any imit of capacity, it should be considered .as the marginal 
unit in each year of its operation. Inframarginal benefits, which would 
have accrued in any event as a consequence of subsequent additions to 
capacity in the absence of, say, the first year’s project, should not be 
attributed to part of the benefits of that project. Indeed, one can go 
furllter, for no benefits should be attributed to any given project which 
are greater in present value than the lowest alternative cost of achiev- 
ing the same benefits. Following this principle, it is quite possible that 
the shaded areas in Figure 2 might overstate the benefits properly at- 
tributable to the first year’s project. We can be sure, however, that they 
do not understate the relevant benefits. 

COMMENT 

Frederick T. Moore, RAND Corporation 

In his paper. Professor Harberger has very* perceptively chosen to 
focus attention on the effects of uncertainty’ (imperfect foresight) on 
project appraisals. This is a most important topic and one that is rarely 
recognized or accounted for in practical cases. Typically, a project 
appraisal treats the information as though it were known with certainty, 
with the result that the calculations are carried out in great detail. This 
paper attempts to provide an antidote for that procedure. Under this 
heading the paper focuses primarily on the implications of changes in 
one particular price, that is, the level of and changes in the discount rate. 

One other aspect of project appraisals is briefly mentioned, the 
‘Virtual necessity of decentralized decision-making.” It is true 'that in 
most cases project appraisals are performed by ministries, public cor- 
porations, and similar bodies, and there is a need to regularize the 
procedures that they use. This is particularly true when projects are 
relatively small in scale; very large projects usually receive a great deal 
of attention not only from the ministry’ involved but also from the plan- 
ning body and from various other interested agencies. But the general 
point is well taken. 



150 


Functional Issues 


These comments raise certain questions about the development of the 
topic as presented in the paper, but It is also necessary, it seems to me, 
to consider whether some of the most critical elements in ■project ap- 
praisal are in fact covered by the paper. Consequently, some brief addi- 
tional remarks on this point are appended. 

Our attention is first directed to the necessity of adjusting for real 
wage changes in project appraisals and a generalized formulation of the 
problem is given. But there seems to be some confusion here between 
changes in the wage rate and in the total wage bill. As development pro- 
ceeds we expect that the real wage rate will rise, but this does not neces- 
sarily mean that the wage bill for any project will also rise. Wage rates 
rise because of increases in productivity, and at the project level the 
total labor force may be so adjusted to compensate for this rise that the 
wage bill stays the same. Alternatively, if the total labor force on the 
project is maintained, we would expect that total revenues would in- 
crease rather than remain constant as is postulated in the example. 
Consequently, it would appear that the problem is rather more compli- 
cated than it is presented in the paper. 

The extended discussion of the appropriate choice of rates of discount 
provides a number of practical suggestions to the analyst. There arc only 
a few minor comments that might be made. First, it is suggested tliat the 
information derived from capital markets may be useful in determining 
an appropriate discount rate. This is certainly true, but as a practical 
matter most underdeveloped countries have extremely weak or nonexist- 
ent capital markets; so they do not provide any satisfactory source of 
information. As a brief digression I might mention one specific instance 
in which such information appears to lead to a wrong decision rule. The 
regulations adopted by the Agency for International Development on 
this matter make a distinction between local currency costs and dollar 
costs. In the absence of any other information the regulation states that 
local currency costs shall be discounted at 6 per cent and dollar costs 
at 3% per cent since this approximates the rate on U.S. government 
bonds. Clearly the decision rule is faulty. The 334 per cent rate does 
not reflect the marginal productivity of investment in the United States 
nor in the underdeveloped country. Moreover, the use of two different 
rates suggests that there is a difference in the productivity of local cur- 
rencies and dollars. That may in fact be the case, but if so the evidence 
is mostly to the effect that the productivity of dollars is higher; so a 
higher rate (not a lower rate) should be used. This is simply one illus- 
tration of the difficulties of obtaining appropriate information from the 
capital markets. 
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The paper also comments somewhat imfavorabh- on the argument 
that ‘Tri''2te investors eeccessively discount the far future on grounds 
of 1151 :“ and sax-s that there are “ample possibilities for risk-pooling" 
(citing approvingly a paper by Strotz). On this I am skeptical. VkTiere 
are the possibilities for risk-pooling in underdeveloped countries, and 
if they exist why are they not better used? Basically the tendencv to 
discount the future hea^•ily is directly related to the investor's percep- 
tion of the degree of uncertaint}'. both political and economic, associ- 
ated with his investment. This is a “play it safe" strategy- which makes a 
good deal of sense to the individual iny-estor. In the long run the problem 
is to m- to reduce those imcertainties. and in the short run a solution 
may well require higlier public participation. 

The necessib,- of adjusting market prices to reflect the scarcit}- value 
of inputs is discussed generally, and an illustration is provided. There 
can be no quarrel with the desirabHi^- of undertaking such corrections. 
The problem is how to find appropriate measures for the shadow prices 
and how far to push the process of correction to the inputs. The illus- 
tration presents a case where the correction is applied only to labor 
and not to capital. It must be assumed that the market price and the 
shadow price are the same for the latter. This leads to some curious 
conclusions. It must be assumed that the labor input is the same (in 
qualitj*) in Sector .A. and Sector B. but in Sector A the shadow wage 
is only half the market wage whereas in B they are the same. .Alter- 
natively. this say’s that the productivity' of labor in Sector A is half that 
in Sector B, and the capital-labor ratio in A is tyyice that in B when 
both are computed at their shadow prices. The paper concludes that 
“shadoyv prices should discriminate in favor of projects that actually 
drayy- into employ-ment workers whose opportunity cost is less than the 
wages paid them. ..." In the context of the example this suggests 
that increased employment is the criterion, but if that is so the appro- 
priate strategy- in this example is to increase projects in Sector B where 
one unit of capital provides twice the employ-ment that it does in .A. 
In short, omitting consideration of the scarcity of capital involves con- 
fusion and probably a yvrong decision rule. 

If the admonitions and suggestions contained in the paper were fol- 
lowed by- project analy-sts. a substantial improvemem in the appraL^ais 
yvculd most certainly result, but in many cases tlie ditnculnes of choos- 
ing an appropriate discount rate are completely sw-amped by uncer- 
tainties yvith respect to ether prices and costs. Gross errors are p-pically 
found in the estimates of both the investment and epemtirg costs o* 
projects. These errors can sometimes be greater than iW per cent. Mtn- 
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istries consciously or unconsciously present the most favorable case for 
projects for which they are responsible. Projections of demand are typi- 
cally overoptimistic; estimates of labor productivity are too high; delays 
in project implementation lead to rapid cost increases; and project de- 
signs do not adequately reflect investment costs. Perhaps most im- 
portantly of all, projects are not systematically compared to alternatives 
in the same sector. It is not enough to consider the individual merits 
(including the appropriate rate of discount) of double-tracking a stretch 
of railway; the question is whether this is the best way to increase capac- 
ity or whether some alternative methods (such as block signaling, in- 
creased length of trains, etc.) might not be better. This lack of attention 
to alternative investment opportunities and the absence of any sensible 
priority system is one of the major defects of project preparation in 
underdeveloped countries. While the points raised in the paper are 
obviously significant for project appraisal, major improvements are 
likely to require some workable solutions to these other problems. 
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Introduction 

Planning has been the enemy of foreign trade. This is true, moreover, 
though not equally true, of socialist planning and that of less developed 
coimtries. In each camp the current trend of thought is toward cor- 
recting the bias which planners have had against trade. It seems doubt- 
ful, however, that this salutarj' trend away from the extremes of bal- 
anced growth will eliminate the prejudice against export investment. The 
nineteenth centuiy model of trade as the mainspring of growth is out of 
fashion. The age of mass production caters to stable and homogeneous 
markets. Export markets are uncertain for both economic and political 
reasons, and the tendency is to cut the risk. 

The influence of the Soviet model, distaste for the enclave economy, 
and the revolt against colonialism have each played a role. But the pref- 
erence of planners for balanced grow-th is also derived from anahTical 
economics — the emphasis on complementaries, external economies, 
elasticities, and the terms of trade. The planned neglect of exports 
together with inflation diverts supplies from export markets to home 
consumption and. similarly, diverts factors to production for the do- 
mestic market Overvalued currencies, in effect tax exports and sub- 
sidize imports. While one may cite experienced advisers on development 
planning whose works do not mention foreign trade, others have stressed- 
the positive effects of imports on industrialization.^ 

1 Notably, Albert O. Hirschman, The Strategy of Economic Development, New 
Haven 1958, p. 12t “The advocates of protection and industrialization have also 
been reluctant to notice the connection between imports and industrialization. 

. . . As a result underdeveloped countries, alwa)-s ardently protectionist, have 
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In addition to the svring from exports to import substitutes. de\*e]op- 
ment planning has had negative implications for private foreign invest- 
ment and the automatic transmission of technology that goes with in 
The substitution of government for private sources of capital is a 
coroHaiy of massive mter\'ention with the market which encompasses 
planning in the very broadest sense. The consequence of interv'ention, 
exchange controls, and less respect for the sanctit}' of contract is that 
prh’ate foreign investment in developing countries is reduced to minor 
proportions as compared with the nineteenth century rate of lending 
relath'e to saving. 

Rather than documenting the intellectual history’ of planning and 
trade, the point regarding their limited compatibility can be illustrated 
by the E'oropean experience since the Second World War. The chief 
criticism of the Marshall Plan has always been that investment planning 
for the efnciency’ of Western Europe as a whole was unacceptable. But 
v.’ill anyone now argue that investment planning would have produced 
anything like as much growth as had been realized by the market stimu- 
lus to export-oriented investment? It is hard to imagine that planners 
would have dared to predict the increase of trade and productivity that 
has been realized. 


Less Developed Countries 

In the mixed economies of the West, planning has many faces ranging 
from the design or strategy of groftlh to the process by which govern- 
ments and their agencies prepare to mobilize resources. Planning in less 
developed countries is typically associated v.ith an emironment of 
direct controls, especially the rationing of imports for the deliberate 
purpose of accelerating industrialization. Planning in the broad refers 
to the processing of information and the policy decisions by which gov- 
ernments mobilize resources to promote developmenL 

often adopted a policy that is self-defeating. ... By restricting imports too 
severely, they have been shutting out the a'R’atening and inducing effect which 
imports have on industrialization” (ibid., pp. 123—24). Cf. the papers on compara- 
tive costs and economic development by ^s'ilfred Malenbaum. Walter .A.. Chudson. 
Vr’emer Baer, and Isaac Kerstenetsky in Arr.cricar. Eccnorrdc ilevievi. May -1564, 
with discussion by .Albert O. Hirschman. Wolfgang F. Stolper. and Raj-mond 
Vernon. Nurske was concerned with reconciling the conflict between balanced 
gTovrth and international specialization in Pctterns of Develcpmer.:. Stockholm. 
1959. reprinted in Equilibrium end Grov:tk in the tVorld Economy: Economic Es- 
says by Rcgncr Nurskc, ed. Gottfried Haberler. Cambridge, Mass., 1961. 

That strong emphasis on import substitution is not dead is indicated by Hirosht 
Kitamura. ’’Foreign Trade Problem in Planned Economic 'Development.” Eco- 
nomic Development vith Special Reference to East Asia, ed. Kenneth Berrill. New 
York. 2964. 
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Balance-of-pajments problems have played a major role in shaping 
the programs of many coimtries, but export levels vrere often not re- 
examined in the li^t of projections for extensive import substitution. 
Systematic calculation of the resources required to earn or save foreign 
exchange has. apparently, not been the rule of development planning, 
at least in its earlier stages. The lack of information permits serious dis- 
agreement as to the importance of external effects associated with poli- 
cies of balanced growth. - 

Until recentk the development plans of many countries were based 
on partial projections. These are being replaced bj* macromodels for 
testing internal (X)nsistency. 

The appeal of the planning process to the governments and intellec- 
tual leaders of underdeveloped countries draws sustenance from many 
streams of thought and feeling. First, due mainly to unfavorable con- 
ditions, the international mechanism of trade and investment has failed 
to transmit automatically the opulence of the rich to the poor regions of 
the worlcL The attitudes, pracctices, and social structure of underde- 
veloped countries may block de^^lopm^nt and keep the response to 
foreign trade within narrow channels and may themseh-es withstand 
transformation by economic forces alone. An enclave established by 
foreign investment will not be translated into a self-sustaining process 
of development unless many other conditions are fulfilled. But if these 
conditions are not fulfilled, the potential effect of economic planning is 
likely to be stultified.- 

Secondly, the fear of dependence bom of colonial e.xperience turned 
the latent energies of new nations inward and fostered national plan- 
ning which has' inverted mercantilism b^' making import substitution, 
rather than exports, the source of wealth. Thus, nationalism seeks a 
sheltered environment for leaders more concerned with the ■visible sjm- 
bols of economic po-wer than with the in'visible discipline of competition 
and foreign trade. Thirdly, the successful Soviet experience stands as a 
symbol of planned industrialization and casts a long shadow over the al- 
temath'e of planned or unplanned trade expansion as an engine of growth. 
It would be ironical if the non-Communist countries of Asia. Africa, and 
Latin America should continue to follow the antitrade bias of the SoUet 
model now that most Communist countries are devoting a great deal 

-"That the nineteenth century pn>cess of growth-tninsniissioa ■works rather 
differently nowsdsj's is not in dispute, ... In the middle of the nineteenth cen- 
tury that growth a^veraged about 13 percent annually, the total volume trebling 
within thinj’ >-eais laredy as a result of the infiow into Europe of primaiy prod- 
uce Srom <»untries O'veiseas'' (A. K. Caimcrcss. Feelers in Economic Develop- 
meni, London, 1962. pp. 215-19). 
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The object is to improve tiie elasticitj’ of the a 5 untr 3 ’’s response to 
change, whether of external or internal demand. 

The case for diversification is little more than the need for greater 
bargaining power. Other things the_ same, the e.xporting countrj^s bar- 
gaining power will be greater, the larger and more elastic its home con- 
sumption and production. For the more readily export supply can be 
transformed into new products bj' consuming more and producing less 
of the traditional product, the greater is the countiy’s abilit)- to improve 
its well-being, and vice versa. Similarly with regard to imports, the 
countr\''s bargaining power is greater the more easily consumption can 
be shifted to import substitutes and the more readily their production 
can be expanded. 


THE POOR-COUNTRY DILEM^LA. 

The poor-country’ dilemma is that domestic resources are not readily 
convertible into either imports or import substitutes at constant terms. 
The attempt to speed up development by’ planning is certain to shift 
aggregate demand from domestic to foreign supply and to put pressure 
on the e.xchanges. This is conducive to overs’aluation of fte currency 
— in effect, exports are being taxed and imports subsidmed. Foreign ex- 
change is worth more than the market price, and demand must be 
shifted from foreign sources of supply back to domestic resources. The 
balance-of-payments disequilibrium requires e.xport expansion or im- 
port restriction. Adjusting the exchange rate has the virtue of offering 
equal price incentives to e.xpand exports and restrict imports but is 
unpopular in an era of planning. 

Optimum tariff considerations and apprehension over export prices 
favor import restriction. The choice, however, is betn-een the rising costs 
of import substitution or less favorable terms from export expansion 
(unless exports remain insignificant relative to world demand). In either 
case, the real rate of return on im-estment declines or, stated differently, 
the quantity’ of investment goods which can be obtained from rising rates 
of sa\’ing is less than if domestic resources were com’ertible into foreign 
resources at constant terms. The rising costs of deliberate import substi- 
tution, often associated with a questionable interpretation of the infant- 
industry argument, make the export option increasingly attracti\-e. In- 
vestment planning must cope with the poor-country dilemma — ^for 
successful de\elopment. as distinguished from the initiation of growth, 
depends on the productivity of investment as well as the rate of saving. 

Formal growth models typically focus on the allocation of labor 
and capital bepveen investment and consumption in order to obtain the 
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output proportions for turnpike growth; the country’s welfaire function 
determines the rates of saving and investment over time. Development 
planning, by contrast, introduces external financing and is concerned 
with foreign exchange allocations in a transitional period of accelerating 
growth. As a result “there has been little carry-over from the optimal 
growth paths derived from general theory to policy for developing 
countries. Since capital goods are largely imported, the problem of 
allocating resources to earning or saving foreign exchange largely re- 
places the problem of determining the share to be allocated to invest- 
ment goods.” ^ 

Borrowing to finance capital imports permits an underdeveloped 
economy to grow initially at a rate limited by its ability to invest rather 
than by its ability to save.® The policy problem is then to transform the 
economy by shifting demand from foreign resources back to domestic 
resources as rapidly as the increase of savings will permit. 

PLANNING CRITERIA VS. MARKET FORCES 

Chenery’s illuminating examination of the conflict between growth 
theory and comparative costs concludes that, “to most economists, a 
survey of the procedures actually followed in designing development 
policy would probably suggest that balance is overemphasized and the 
potential gains from trade are often neglected.” ® The principle of com- 
parative advantage was not readily absorbed by emerging, and some- 
times conflicting, growth theories because marriage of the two must 
reconcile trade improvement for external balance with internal dis- 
equilibrium and productivity changes over time. The work of Chenery 
and associates marks a milestone on this path, bringing comparative 
costs into development planning.^® 

^ Hollis B. Chenery and Arthur MacEwan, “Optimal Patterns of Growth and 
Aid over Time,” Conference on the Theory of Design of Economic Development, 
Iowa State University, 1965, mimeo. 

« “The allocation of resources between trade-improvement and normal produc- 
tion takes the place of the allocation between investment and consumption in 
closed models. Trade-improving’ investment is identified with output which either 
increases exports or substitutes for goods presently imported” {ibid.). Whether 
the commodity produced is cotton, steel, or machinery is irrelevant. 

® Hollis B. Chenery, “Comparative Advantage and Development Policy,” Amer- 
ican Economic Review, March 1961, p. 48. 

See H. B. Chendry, “The Interdependence of Investment Decisions,” Moses 
Abramovitz, el al.. The Allocation of Economic Resources, Stanford, 1959. 1. Adel- 
man, and H. B. Chenery, “Foreign Aid and Economic Development: The Case 
of Greece,” Review of Economics and Statistics, forthcoming. H. B. Chenery, and 
K. Kretschmer, “Resource Allocation for Economic Development,” Econometrica, 
October 1956. H. B. Chenery, and M. Bruno, “Development Alternatives in an 
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The attack on comparative advantage has concentrated on the risk 
of specialization in primarj' exports and the failure of trade theoi}' to 
include various nonmarket elements. The four assumptions separating 
growth theory from comparative costs have been advanced as reasons 
for planned industrialization."^ These are: 

1. Internal structural imbalance w-ith divergence of factor prices and 
opportunity costs 

2. Exj>ected changes in the qualit}' and quantity of inputs 

3. Internal and external economies of scale 

4. Dominance of complementarities with regard to commodity’ supply 
and demand 

Under favorable conditions of elastic demand and technological im- 
provement, internal and external economies of scale arising from multi- 
sector expansion may confer significant market-expanding, cost-reduc- 
ing benefits on each sector which would be unattainable to a single 
industry. The problem is to define gron’th criteria under realistic con- 
ditions. Development policy has often "suffered from going ahead without 
satisfactor)' theoretical guidance or quantitative information, assuming 
that this could be justified by the advantage of an early start even 
though investment was inefficient.*- 

The showing that all less developed countries cannot achieve satis- 
factory growth rates by specialization in primary exports should not be 
used to argue against selective specialization by any primar}’ producer. 
Neither the low income and price elasticity of demand for primarj’ prod- 
ucts nor their instability seriously damages the case for comparative 

Open Economy: The Case of Israel,” Economic Journal, March 1962. H. B. 
Chenerj', and A. M.-Strout, “Foreign Assistance and Economic Development,” 
A.l.D. Discussion Paper No. 7, June 1965. A. S. Manne, “Key Sectors of the 
Me.xican Economy, 1962-72,” Research Center in Economic Growth, Stanford 
University. Memorandum No. 41, August 1965. A. S. Manne, and J. Bergsman, 
“An Almost Consistent Intertemporal Model for India’s Fourth and Fifth Plans," 
Research Center for Economic Growth, Stanford University, Memorandum No. 
40, August 1965. W. Tims, “Growth Model for the Pi^istan Economy: Macn> 
economic Projections for Pakistan’s Third Plan,” Planning Commission, Karachi, 
March 1965. J. Sandee, “.A. Long-Term Planning Model of India,” New York, 
1959. 

Cf. Gunnar MsTdal, An International Economy, New York. 1956, p. 279. 
I have adopted the phrasing of Chenery (“Comparative Advantage, p. 21) ra^er 
than Mv-rdal. For a selected bibliography and critical examination of the doctnnes 
of trade and development see Gerald M. Meier, International Trade and Develop- 
ment, New York, 1963, especially Chaps. 6 and 7, and pp._ 195-202.^ ^ 

Cf. “The Growth and Decline of Import Substitution m Brazil, and Santiago 
Marcario, “Protectionism and Industrialization in Latin America.” Economic 
Bulletin for Latin America (United Nations), March 1964. 
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costs The market value of export receipts can be reduced to cover 
these risl3, and the social value of the stream of marginal revenue may 
then be used to compare investment in primary exports with other 
alternatives. The adjusted weld of export investment may well justify 
continued specialization because of the rising costs of import substitution 
and, also, because extra foreign capital may be attracted which v/ould 
not otherwise be a-vailable. 

The theory of comparative advantage is easily reconciled with the 
cost of labor training, which is an investment in human beings and, like 
any investment, involves a temporary sacrifice. Hence, the divergence 
of private and social costs in the infant-industiy' case justifies taxing 
consumers of protected products if producers are unwilling to invest 
without protection. The long-run reduction of costs justifies social in- 
vestment in education. This imph'es extending protection to those indus- 
tries which need the least protection for the shortest time and argues 
for a uniform tariff. Modest protection may also find limited justifica- 
tion in the need for diversification, provided that a broader economic 
base leads to greater flexibility and elastic factor supply. 

V/hat we find, hov/ever, is that this case for hmited protection has 
been generalized and shelter extended to almost ever>' conceivable sec- 
tor v/ith the possible exception of aircraft and certain heavj’ investment 
goods. The reasons for this doubtless stem from the risk of exports 
markets, the elasticity of home demand, the quest for external econo- 
mies, and other problems — ^theoretical, quantitative, and political — of 
reconciling balanced growth strategy wdth comparative costs. Import 
statistics provide a map of internal demand v/hile a strong preference 
for industrialization and for emulation of the rich and powerful nations 
lead in the direction of protecting a national “infant-economy.” In 
short, the certain and elastic home demand offers a captive market for 
high-cost production of inferior quality, and industrialization, as a 
symbol of power, is preferred to the risks implied by specialization. 

The “growth-package” approach to investment planning involves a 
radical departure from market criteria and precludes comparing individ- 
ual alternatives on the scale of capital-labor intensity or comparative 
costs. But introduction of growth criteria into the investment package 
does not justify the neglect of exports that has characterized so many 

One thesis is that the terms of trade of the “periphery” decline, and its grov/th 
is retarded, because the periphery has a high income elasticity of demand for 
imports, while that of the center is lov/. This, however, justifies protection only 
under extremely limiting conditions (M. June Flanders, “Prebisch on Protection- 
ism: An Evaluation,” Economic Journal, June 1964, pp. 305-26), 
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development programs. This calls for three sorts of observations; the 
method of linking growth criteria to comparative costs, information 
problems, and the assessment of economic environment and political 
efficiency. 

Since the market is not relied on to balance supply and demand in 
the face of structural change, allocations must provide for consistency 
of production levels with commodity demand and factor supply. “The 
technique of linear programming is designed to combine the test of 
consistency with the test of social profitability of a given resource use.” 
By this method, trade improvement can be linked with efficient resource 
allocation, combining increased exports or import substitutes with the 
consistency test. This approach permits comparison of growth strategies 
provided that the criteria can be quantified. “Although it cannot be ap^ 
plied verj' extensively in underdeveloped countries as yet, the pro- 
gramming methodolog)’ serves as a guide to improved practical meas- 
ures.” Chener}' looks forward to the inclusion of e.xtemal effects, such 
as labor training, savings effects, and the social overhead costs of 
urbanization. “In formal terms, it is also quite easy to extend the pro- 
gramming model in time and to compute future prices for commodities 
and factors. The measurement of social profitability could then be made 
against a pattern of changing future prices.” “ 

In the presence of dramatic scarcities and failure of the automatic 
mechanism, for whate\'er reason, to spread opulence from the center 
countries to those on the periphery via trade and investment, it is, diffi- 
cult to quarrel with planning as a principle. Since successive stages of 
one-period efficiency may result in a suboptinial growth path for the 
long period, development planning offers more distant horizons than 
are recognized by the market and, usually, advances more ambitious 
goals under conditions where private profits do not maximize social 
benefits. 

If growth criteria can he quantified, the choice of governments can 
be illuminated by use of sophisticated models. But model building may 
outrun the supply of information, external economies are elusive under 
realistic conditions, and the side effects of extensive fnarket inteiv'ention 
by weak governments and untrained officials are often neglected. For 
both theoretical and practical reasons, the pursuit of external economies 
is fraught w'ith uncertainty and, since the policymaker usually knows 
little of their quantitative importance, it may be impossible to determine 
whether a production process should be expanded or. contracted. “The 

“Comparative Advantage," pp. 48 and 39. 
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OBSERVATIONS ON ENVTRONMENT 

If development planning is guided by grouTh criteria outside the 
market, the more successful it is in impro\Tng the elasticity of factor 
supply and produced factors, the greater will be the opportimity for 
realizing external economies. The factor-producing industries of trans- 
portation, power, and capital equipment are especially important in 
poor countries. Yet it is characteristic of underdeveloped countries that 
capital equipment operates far below capacity- because of the inelastic 
supply of inputs associated with factor-producing bottlenecks and im- 
port rationing. 

Perhaps the most strhdng aspect of the capital shortage in under- 
employed economies is that their industrial plants operate well below 
capacity. Output is typically 65 to 75 per cent of capacity', and the op- 
eration of more than one shift is the exception rather than the rule. 
Inventories are much higher in underdeveloped than in advanced coun- 
tries owing to poor transportation and commimications and to hoard- 
ing, which is encouraged by price controls and direct allocation of 
materials. Undercapacity' levels of production result from multiple 
bottlenecks: poor highway's, crowded rail facilities, congested ports 
which delay the' turnaround of ships, long delaj’s in getting spare parts, 
rationing of electric power, or coal of a quality’ for which the boilers 
were not designed, and above all — ^import rationing with fixed exchange 
rates. 

The significance of environment for reliance on growth criteria may 
be illustrated by reference to Marcus Heming's theoretical treatment 
stressing tlie importance of elastic supply for balanced growth: “the 
chances are much better for a ‘vertical’ propagation of external econo- 
mies, from customer industrj' to supplying industry, and especially from 
supplying industry' to customer industry', and . , . developments in in- 
dustries at different stages in the same ‘line’ of production are more 
likely' to afford each other mutual support than those in different lines 
of production." A realistic assessment of environment, however, sug- 
gests that vertical integration is often “forced” by the inelastic supply 
of inputs associated with import rationing.^® 

“External Economies and the Doctrine of Balanced Growth,” Economic 
Joitrnai, June 1955. 

'9 For example, a foreign-owned tire plant was saddled with high-cost domestic 
nylon, while the synthetic rubber plant opc-ated below capacity because supplies 
of alcohol depend on the price of sugar cane, controlled by the government, 
which was not competitive enough to provide sugar mills with adequate supplies 
o'f cane (Wilfred Malenbaum, “Comparative CosU and Economic Development,” 
American Economic Review-, May 1964, p. 396). 
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A recent survey of “The Impact of Underdevelopment on Economic 
Planning’" argues that the most important obstacles which frustrate the 
efforts to accelerate grov/th are the “lack of various kinds of informa- 
tion which planners need, the lack of suitable projects wor^d out in 
suSden't detail for inclusion in a plan, and the lack of qualified and 
properly motivated personnel." The contribution of planning to de- 
velopment depends not only on the information which is provided for 
policjmaking but also on the environment in which dedsions are carried 
out. The information provided must not only be better than that of the 
market, the climate in which dedsions are made and executed must 
produce results without negative side effects that are important enough 
to offset the superior information.^^ We cannot hold planners responsi- 
ble for the political diversion and bungling decisions of governments or 
the incompetence of their officials. But can we entirely absolve the 
planning process from the climate that multiplies opportunities for mis- 
management and v/aste? The incorporation of growth criteria may be 
important. But whether the net effect of interdependence outside the 
market v/ill be positive or negative depends not only on the design of 
sophisticated models and the scraps of information fed into them, but 
also on the political effidency with which resources are mobilized and 
whether cost calculation is equivalent to a competitive environment 
Execution of the program, moreover, depends on hov/ quickly the 
society can adjust to cultural and political change. Some economists 
consider the use of linear programing as premature. “Given their present 
circumstances, most countries might benefit more from the sound ap- 
plication of fundamental elementary prindples, . . . The temptation 
to use the highest level of anal}'sis also reinforces the tendency to ne- 
glect the non-economic components of the development process. . . . 

“One of the cruel ironies of economic life is that the societies that most want 
comprehensive economic planning are those least prepared to benefit from it 
. . . But since no one dares take the responsibility for inaction, over-all plans 
continue to emerge. These plans are concocted by methods which bear little 
scrutiny, and which are, in fact, almost never discussed in the literature of eco- 
nomic development. . , , The process of making plans, as distinct from the prin- 
ciples of planning, has not been regarded as an important area of study” {Andrea 
M. Watson and Joel B. Dirlam, Quarterly Journal' oj Economics, May 1965, pp. 
167-68). 

“Planners thus face a dilemma. On the one hand, any important contribution 
of economic planning to the forecasting done hy firms depends upon the psossi- 
bUity of constructing detailed models; on the other, the probability of error in 
forecasting increases with the amount of detail” (Fernand Martin, “The Infor- 
mation Effect of Economic Planning.” Canadian Journal of Economics and Politt 
cal Science, .August 1954, pp, 328-42), The reference is to the mixed economies of 
advanced countries. 
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For a count!].’ that is still in only an earl}’ phase of development, it is 
especially important that attention first be given to whether the total 
environment is favorable for development, before concentratins on the 
purely economic factors." -- 


F.VCTOK i^tBALA^TE 


Factor imbalance has been used to justi^- the protection of manufac- 
turing from Manoilesco to Hagen.-^ It is examined here as an example 
of the lacunae in the empirical and anah-tical foundation for protection- 
ism in development planning. Haberler s well-known article, using pro- 
duction-possibilit]- curves, conceded the possibilit]- that protection may 
increase welfare in case of e.\tema} economies or factor immobiiit]- 
combined with price rigiditv-. He warned, however, that it is infinitely 
more difficult to assess the importance of such cases for policy, and his 
most recent conuibution rejects such policy implications of pecuniary 
external economies on the ground that they misinterpret the role of entre- 
preneurs and the functioning of markets in the face of uncertaintv’ and 
change.-^ 


.Although the meaning and significance of disguised unemplov-ment 
have been widely debated as a justification for mdustrialLtation. the 
structural case for protection remains unsatisfactoiy from a cosmo- 
politan point of view.-’' In the first place, what counts is not the amount 
of underemplov-mcnt in agriculture, but the rural-urban wage differ- 
ential adjusted for the cost of labor training and social overhead invest- 
ment required by urbanization. Assuming that the wage dispariP.' ex- 
ceeds these costs, it is true that the real income of a single countsy may 
be raised as long as the direct and indirect cost of protection is less 
than the additional income of factors moving from agriculture to pro- 


tected industries. Viliat has been overlooked, however, is that the same 
factor imbalance is characteristic of advanced countries which e.xport 
manufactures. The wage dispariy argument for industrial protection is 
generally unacceptable if all countries suffer from the same internal 


-- Ger.ili X!. Mckr. Lt-.riihtr ir. Derelo 

i9Sa. p, 563. 

Trrc~y of Prcsrc.’fc: c-.J Imi'rzstzcr-f Trcdi 
GetJirfed Hnberler. "So.’cs ProMems in the 
Trade." Econ.-'-nV J’cr.e 1950. pp. 2Z3-a 

Curren: ReIe\T.r.ee cf the Thecr>' cf ConTpamtive 
d'-'-etten and Trade," Ir.urr.sTzc-^! .kn-nn.’ cf Agrc 
ter cencSn.fes that con-parative ad\-ar.tape is retei.'a 


Ecc'zo''::cs, Neve York. 

f. English edition. 1931. 

Pare Theory of International 
0; and ".\n .Assessn-.ent of the 
.Adw.ntaoe to Anrictiltnre Fro- 
-fn-: Afeirs. .April I9g-i. Haber- 
,nt to the modern v.orld includ- 


ing modem agrfenitcre. 

'ispor selected re.ad;ngs on nncerentplos-mena see Meier. Tend;', eg Issues, pp. 

7a_sa. 
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disequilibrium. In the theory of second best, one country’s wage dif- 
ferential may offset another’s. After surveying the empirical evidence 
on this question, Hagen wrote: “The agriculture-urban [wage] differ- 
ential exists in underdeveloped and economically advanced countries 
alike; the available evidence suggests that it does not disappear, or even 
diminish, in the course of development. It is a persistent long-run phe- 
nomenon. While the evidence is not absolutely conclusive, the presump- 
tion is very strong.” 

Wage disparities are the natural result of labor immobility and in- 
elastic demand for food in a growing economy. This implies that almost 
every country is underproducing manufactures. Hence, the structural 
case for import restriction falls wide of the mark, for it would seem to 
justify almost worldwide protection of manufactures which, by restrict- 
ing consumption, would contract the manufacturing sector.^^ In the gen- 
eral case, only subsidies expand manufacturing relative to agriculture. 

SCALE 

Except for textiles, the home market of underdeveloped countries is 
seldom large enough for mass production industries. Yet in the Com- 
munist and non-Communist world alike, and in both developed and 
underdeveloped countries, high-cost automobile production is a status 
symbol. As regards size, the cost constraint is of two sorts — technologi- 
cal and monopolistic — and the rate of demand expansion is also quite rel- 
evant. Home markets which are too small to take the full-capacity out- 
put of one plant of optimum size establish a technological basis for 
foreign trade. But even if the market is large enough to absorb the out- 
put of at least one such plant, it may stDl be too small or not growing 
fast enough to provide the incentive for building a single plant of 
optimum size. 

A fairly large number of small-scale, high-cost plants is not unusual 
even in rich countries — one thinks of Canada, for example.^® This 
means that technological economies of scale are available before the 
market is large enough to provide an effective competitive response. 

Everett E. Hagen, “An Economic Justification of Protectionism,” Quarterly 
Journal of Economics, 1958, p, 503; and ibid., February 1961, pp. 145-51. Hagen 
returns to this theme in a forthcoming book on technical advance and economic 
theory. He concludes in favor of subsidies. 

2 r In a ■well-stated argument for dual exchange rates to promote exports of 
manufactures while protecting the traditional sector, Nicholas Kaldor rests his 
case on factor imbalance as well as infant industries (“International Trade and 
Economic Development,” Journal of Modern African Studies, December 1964). 

Cf. Harry C. Eastman, “The Canadian Tariff and the Efficiency of the 
Canadian Economy,” American Economic Reviev;, May 1964, pp. 438-48. 



Fh:nn:/:° far Trade and CaphcJ ^dovertenis 167 

‘•Ecoaoinicalh'. tiierefore. an economy is tcx> small if it fails to p^o^id^ 
the competim-e conditions necessaiy to spur the utmost e£cienc%' and 
to lead to establishment of the technicaiiT most eScient plants." ^ 
thouph in principle this may pro\'ide some jnstiScation for irA-estment 
planning by smaD nations, the national planning process has. Pmicallv, 
failed in this respect. 

-As regards scale, the problematical aspect of e.xtemal effects is still 
further complicated by the importance of industries producing inter- 
mediate products. .A domestic market large enough to pro\'ide internal 
economies of scale for final consumer goods may be subopthnal v.-ith re- 
spect to raw materials, intermediate products, and sersicing. Hence. 
\'enical mtegradon may result in external diseconomies. In sum. the 
realization of internal and external economies of scale is likely to de- 
pend on markets which are larger and expanding more rapidh- than is 
implied by requirements of technical emcienm,-. 

Moreover, the isolation of small markets from foreign competition 
is not conduch-e to risk taking. Businessmen of consequence who could 
raise large capital sums often ha\-e personal relationships conduch-e to 
'letting sleeping dogs lie," In his esat-s on European economic inte- 
gration, Scho\‘sk%- concluded that the effect of an increase in competi- 
tion would be more important than the expansion of trade. His elo- 
quence regarding the beneficence of a compedm'e climate is far more 
rde\‘ant to underde\'eloped countries: “'The m-ost successful institutions 
are likeh- to be imitated in countries that do not yet haN-e them: the 
hotter industrial and commercial practices are likely to displace in- 
ferior ones; and the beharior and habits of thought of the more am- 
bitious, more imaginative, more pushing and more ruthless are likely 
to prevail and be adopted also by their more eas}’-going competitors-" 

In addition to policies of massh'e import substidition. a serious blow 
to exrorts. acrual and potential, has been struck bv the failure to at?- 
predate fully the cost-increasing effect of protecting inputs by tariffs 
and. e^■en more, by import rationing in an infiationaiy en\ironmeat. 
Until recently, economists have failed to proride essential informarion 
on the \ride disparhy bet?veen nominal tariffs and the real rates of pro- 
tection which they proride. The negathe implication of protected inputs 
for internal and external economies of scale has also recerved scant 
attention. 

^Tfccr Sciicvsiy. ‘"Ic.tsrr^ccal Trad? and Eccr-orric Ictsgratioc as a Msans 
or CWiTCCiaiav tea E&ad'.’aatases cf SraaE Natica." Src'tr~::cr 
cf r-.r Size cf Xczicrr, ed. E. G. Kcbrasoa. JCev.- Ycri. I?fC. r. 253. 

I? E<rc'"'wr Thec~y cwf Tf'cszrrr: Ezzicracz Leader, 1955. p. 23. 
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NEGLECTED ASPECTS OF PROTECTION 

Protection is not measured by the duty on imports. While tariffs are 
are imposed and revenue collected on the total value of imports, this 
results in seriously misleading infonpation as to the amount of real 
protection provided to processors. Protection is calculated by relating 
nominal tariff rates to the value added by manufacture. A duty of 20 
per cent on cotton cloth, for example, provides protection of 40 per 
cent to the manufacturer if raw cotton accounts for half the cost and is 
unprotected.^ Thus, the amount of protection is revealed by the dif- 
ference between the tax on finished goods and the tax on their raw 
materials, intermediate products, and component parts. A uniform rate 
of duty is the equivalent of dual exchange rates favoring exports over 
imports. 

The measurement of protection in relation to value added has three 
significant implications.^^ First, the degree of protection is higher than 
the duty when inputs are taxed at lower rates than finished imports. 
Secondly, protection of materials, intermediates, and components re- 
duces the protection of pTocessing industries, and if protection (includ- 
ing the effect of import rationing) is higher on inputs than on output, 
the result is negative protection for industries using protected inputs. 
Thirdly, real protection is represented by nominal rates only in case of 

“For a grain mill that buys grain for 75 cents and sells the product for one 
dollar, the incidence of a 20 percent duty would be 20 cents divided by 25 cents 
(the value added by milling), or 80 percent. In this case, protection to the 
milling industry is four times the rate of duty, because the milling of grain 
accounts for one-fourth of the total value of the product. By contrast, an industry 
paying 20 cents for materials that are fabricated and sold for one dollar receives 
protection of 25 percent (that is, the duty of 20 cents divided by 80 cents) from 
an import duty to 20 percent” (Don D. Humphrey, The United States and the 
Common Market, a Background Study, New York, 1962, pp. 60-63). Cf. James 
E. Meade, Trade and Welfare, London, 1955, Chap. X; Clarence L. Barber, 
“Canadian Tariff Policy,” Canadian Journal of Economics and Political Science, 
November 1955, pp. 513-30. 

32 Harry G. Johnson is responsible for the formula measuring real protection: 
“The proper theoretical formulation entails using a formula in which the demand 
elasticities are weighted by the ratio of consumption to imports and multiplied 
by the nominal tariff rates, and the supply elasticities (in individual processes) 
are weighted by the ratios of value added in the country of imports and multiplied 
by the effective rates of protection of value added” (U.S. Economic Policy Towards 
the Less Developed Countries, A Survey of Major Issues, Brookings Institution, 
forthcoming). For estimates showing that real protection is higher than nominal 
protection, see Bella Balassa, “Tariff Protection in Industrial Countries: An Evalu- 
ation,” Journal of Political Economy, forthcoming. For estimates of U.S. pro- 
tection on the value added by labor, see G. Basevi, “The U.S. Tariff Struc- 
ture; Estimates of Effective Rates of Protection of U.S. Industries on Indus- 
trial Labor,” Review of Economics and Statistics, forthcoming. 
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a uniform tariff, prowded that there are no direct import restrictions or 
natural protection from location or other invisible barriers to trade — as- 
sumptions which are, of course, wholty unrealistic. 

The significance of the first proposition is that- import-competing in- 
dustries in most advanced countries have higher protection than is in- 
dicated by nominal duties and, further, that the same nominal rate may 
pro\ide a wide range of protection to different industries. The second 
proposition is important for exports, especially those of underdeveloped 
countries. The general practice of restricting imports of materials and 
other inputs, whether for balance-of-pajunents reasons or to encourage 
home production, means that the opportunitj' for exporting manu- 
factures may be seriousl}’ crippled by uninformed or inept policies. 

For that matter, it may be doubted whether most countries have an 
approximate conception of the degrees of real protection that they are 
extending to various levels of processing from materials to finished 
manufacmres. As a matter of theoretical interest, excessive protection 
of inputs may restrict processed exports more than imports.®^ WTien 
the combined protection of tariffs and import-rationing forces processors 
to produce their own inputs, the implications of protection for export 
restriction become a practical concern, especially since officials admin- 
istering import controls are rmlikely to be fully aware of the indirect 
effect of their actions. It seems doubtful if program planning has taken 
into account the uncertaint)' introduced by extending protection to in- 
puts and the negative effects of ad hoc import controls for balance-of- 
payments reasons. The imcertaintj’ of delivery' dates because of ex- 
change controls is itself sufficient to divert the energies of producers to 
the scramble for supplies of import substitutes because disequilibrium 
conditions place a high value on assured dates of delivery'. In sum, the 
market interference associated with plaiming may exacerbate the di- 
vergence of private and social costs in attempting to correct it. 

The prospect of realiang internal and external economies of scale 
is impaired by a ^'icious cycle which is started by the overextension of 
import substitution, reinforced by inflation and import rationing, and 
compounded by a further round of import substitution resulting from 
rigid exchange rates and the diversion of resources away from e.xports. 
Instead of a rational policy of both euxport stimulation and import sub- 
stitution, the ty'pical practice -is to ration imports and maintain the e.x- 

Hence, removal of protection does not necessarily imply currency devalua- 
tion (Harry A. Johnson, “A Model of Protection and the E.xchange Rate,” forth- 
coming). 
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change rate, thus extending a broad umbrella of protection to producers 
of materials, intermediate products, and component parts. 

Witness that the voice of Raul Prebisch has now been raised against 
the high cost of import substitution. Extensive protection “has had un- 
favorable effects on the industrial structure because it has encouraged 
the establishment of small imeconomical plants, weakened the incentive 
to introduce new techniques, and slowed down the rise of productivity. 
Thus a real vicious circle has been created as regards exports of manu- 
factured goods. These exports encounter great diSculties because in- 
ternal costs are high, because, among other things, the exports which 
would enlarge the markets are lacking. . . . Finally, excessive protec- 
tionism has generally insulated national markets from external com- 
petition, weakening and even destroying the incentive necessary for im- 
proving the quality of output and lowering costs under the private 
enterprise system. It has thus tended to stiSe the initiative of enterprises 
as regards both the intemal market and exports.” 

PREFERENTIAL TRADE AMONG LESS DEVELOPED COUNTRIES 

Since the small maricets of less developed countries suffer from an 
excess of protectionism, preferential trade may be a means of over- 
coming this obstacle. This may depend, however, largely on whether 
preferential tariffs are employed to reduce the protection of estabUshed 
industries or to establish new industries. This brief section qualifies the 
case for preferential trade and emphasizes the problems of equity and 
efficiency that result from the extension of protection to partner ex- 
ports. The substitution of high-cost partner supply for imports from 
the cheapest source is a fundamental weakness of preferential trading 
systems. A similar dilemma of the East European bloc results from the 
fact that the intemal prices of a preferential system may be unenforce- 
able. 

The case for preferential trade is strongest in respect of high-cost 
industries already established, especially those in which the region is 
nearly self-sufficient, because these offer the greatest gains from trade 
creation within the region and the least loss from trade diversion out- 
side the area of preference.^’ This qualified case for preferential trade 
is stronger for less developed than for advanced countries because 
their markets are smaller and more highly protected. Governments, how- 
ever, are likely to be more interested in establishing new industries than 

Toward a New Trade Policy for Development (United Nations), New York, 
1964, p. 22. 

35 Johnson’s US. Economic Policy makes this point 
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tal niovcincntf! arc, first, the shift from private investment to inf(:» 7 ;overn» 
mental loans and grants and, secondly, tlie rising importance of equity 
capita) from minor proportions to about two-thirds of total private 
foreign investment, 

7’he preference of underdeveloped countries for loan capital is frus- 
trated by overvalued currencies vvliich repel portfolio investment.'" 'Die 
negative effect of fixed exchanges on direct invest menl arises from the 
rationing of imported materials and the risk of price controls, Oliicrwise, 
inflation is favorable to profits, and currency overvaluation may permit 
an excessive repatriation charge on the host country. 

Direct foreign investment offers several kinds of specijil licnefits to 
underdeveloped countries, 'fhe commonly overlooked advantage is the 
tax revenue collected by the host government on foreig.n ecjiiity invest- 
mciUn/" Even though foreign investment is iinallraclive to entrepreneurs 
unless it is expected to produce higher net profits than home invest- 
ment,’’'’ the gross return includes a soci.al benefit in the form of fax rev- 
enue, Secondly, the knowledge and organixation of foreign entrepreneurs 
may improve the host country’s access to world markets, finally, direct 

half of current Jtritisli tiiivini'n weiil to the finance of foreign a!.'(cl>i, fl is iininiag* 
Inabic Itiat v/liat vm then true of tlic (Jnilcd Kingdom could now apply to the 
United f)(n(C!i, To yield tiuch a rcoult, flic flov/ of iiivcitmcnt from tlic United 
States would rc(|iilrc tlic enllic Marsliall I‘laii to lie carried out at least thrice 
a yciir" (o/o cli., pp, 39-40). Nonetheless, a conijrailson of capital movements with 
trade expansion since 19)3 indicates that tlic one has kept pace roipdily with the 
other. 

■" The devciophif' countries argue that for some Industries, c.g.,, electric pov/cr, 
tccfmiqucs arc now so alandaidlzcd and well known that loan capital is tlic ap- 
propriate rncattH of finance, vdiilc ctpiily capital should he icsliicted to Industries 
for wliicli the technical knovdedge Is nr>l readily availalile, 

f'aul f), .Simpson, "f-oreign fnvcslmcnl and the National ficonomie Ad- 
vantage," (Jnllctt Slate.'! Private aatt (lovennneat Ittvestiiieiil Ahroa/t, cd. Itaymoud 
T. Mikcscll, nugene, Oregon, 1967.. 

"Parallel analysis of the ctrecls of foieign iiiveslment on tlic Investing countiy, 
iiov/cver, suggests liiat foreign investment may frcrpicntly lie to tiiat country's 
disadvantage, both liccause as a result of doulile taxation aiiangements its gov- 
ernment loses tlic l!tx revenue paid to the foreign coimity. and hecausc invesinient 
in competing production fiicililies alnoad lediices tlic maikel for Its cxpoits and 
conseriucnily its g.ains from trade," In addition. "U.S, lax lav/ In the pos(v/ar 
period has in effect subsldi/cd U.S, foieign investment by giviii)' it favoiitahir tax 
trealmenl in a variety of v/ays" fifairy <>. .fohnson. The Caiiailltai (paatatary, 
Toronto and Nev/ ‘Voik, 1963. pp, xvi xvli). 

'I’hc disadvantage of foieign invcstnicfit to the lending eouuliy Includes not 
only the loss of lax levcnuc, hut also the loss of Indiieet henetits In the form 
of pioduclivity g.ains and higher v/ages. It is by no means clear that the nuuglual 
return on foreign InvesIrnenI exceeds that of home invesinient by enough to 
compensate for the loss of these herrcllls fMruvin I'rankrI, "Home Versus I'or- 
cign Investment; A Civ.e Against Uapllal Hxports." /O'/./"', 1‘96.^. pp, 4)1-33), 
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investments bring technology and know-how which are indispensable to 
economic progress and are a means of creating a competitive environ- 
ment. Since the supply of intergovernmental loans is limited, private 
capital is a means of redressing the internal factor imbalance and ac- 
celerating growth, which in turn is limited by the country’s capacity -to 
absorb investment rather than by its capacity to save. 

A System in Transition 

The invitation of this conference to deal with the role of planning and 
critical policy decisions affecting the allocation of resources seems broad 
enough to include international capital movements under a system of 
fixed exchange rates. The reserve-currency system of international pay- 
ments bears the marks of a system in transition. It consists of three com- 
ponents: the planned institution of the International Monetary Fund, 
unplanned and uncharted practices regarding the supply and demand for 
reserve currency, and an historical remnant of the gold standard. Al- 
though Bretton Woods did not distinguish the role of the dollar from 
that of other currencies, the dominant position of the United States as a 
source of capital gradually established the dollar as a reserve currency. 

The problem of the reserve-currency center has been intensified by 
two subtle changes developing out of postwar history. One is the grow- 
ing disposition to resist adjustment of the exchange rate in the face of 
fundamental disequilibrium. The other casts central banks in a more 
important role. We have witnessed an increase in international monetary 
cooperation among central bankers, with greater reliance being placed 
on monetary reserves and official lending, without a consensus being 
reached at the government level on the means of conecting disequilib- 
rium. 

The Marshall Plan with its salutary emphasis of self-help and Euro- 
pean unity has turned out to have more far-reaching effects on interna- 
tional monetary plans than was evident at the time. Creation of the 
European Payments Union with its automatic credit facilities fostered 
rapid trade expansion, which stimulated economic growth by making 
nondollar trade multilateral. The Bank of International Settlements 
found new scope for its energies, and there emerged a body of knowl- 
edge and common opinion in Western Europe which, by supplementing 
or displacing the influence' of the IMF, increased the weight of European 
opinion in the world at large. 

Fortified by the solid achievement of convertibility, the original IMF 
design of “cooperation between governments to reconcile national eco- 
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United States provides liquidity which, indirectly, has permitted foreign 
savers to hold short-term assets, while the United States provided long- 
term loans and equity financing. The role of the United States can be 
characterized in two very different ways: Thus, it may be said that the 
liquidity of European money markets was made possible by the long- 
term financing of the United States, or, alternatively, that Europe, by 
holding short-term dollar assets, has financed long-term American in- 
vestments in Europe.^'^ The basic problem is that balance-of-payments 
equilibrium is incompatible with the role that the United States plays 
as world banker. 

The two faces that can be placed on the American role as supplier of 
liquidity are easily seen by contrasting the periods before and after 
1958. For about a decade after initiation of the Marshall Plan, Europe 
restricted dollar imports while accumulating dollar reserves, with the 
result that the United States did not transfer real resources in the full 
amount of Marshall Plan assistance and other foreign payments. But 
there was no charge at that time of using key-currency borrowing to 
finance the Marshall Plan. The flow of dollars to Europe served “as a 
stabilizing and sustaining element in world payments which allowed 
most countries to exploit their growth potentiality fully without external 
restraints or deflationary shocks.” The return of convertibility was 
made possible by this liquidity. Since that time, however, France, in 
particular, has voiced strong objections to direct American investment, 
partly on nationalistic grounds, but supported also by the charge that 
Americans were gaining control of European industry through the re- 
sources provided by the automatic borrowing mechanism. The German 
central bank and others have been more concerned v/ith what they term 
the inflationary implication of continued dollar liquidity which, in effect, 
says that the deficit country must bear the burden of adjustment for 
which surplus countries assume little or no responsibility.^® 

The conflict appears, also, in connection with interest rates. The 
United States, in the face of unemployment, was constrained from a 

Charles P. Kindleberger, Balance-of-Payments Deficits and the International 
Market for Liquidity, Princeton Essays in International Finance, No. 46, Prince- 
ton, N.J., 1965, p. 12. Kindleberger, correctly, insists that Europe cannot have it 
both ways, "that is to say, if the United States is to provide long-term financing 
because of the preference of European savers for short-term assets, then the 
central banks of surplus countries will have to accommodate moderate key-cur- 
rency borrowing by the United States. 

Angus Maddison, Economic Growth in the West, New York, 1964, p. 171. 

Regarding the charge of inflation and the danger of controls, see Gottfried 
Haberler, “The International Payments System: Postwar Trends and Prospects,” 
International Payments Problems, pp. 5-7, 10-16.- 
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polic}' of extremely low interest rates in the early 1960s becanse more 
capital would have moved to Europe where high interest rates prevailed 
in order to restrain excess demand. Foreign deficits and domestic un- 
employment pose the dilemma of how to seix-e two masters. The Euro- 
jKan prescription is that monetary policy should be used to protect 
the foreign balance while a fie.xible tax policy is used to sen'e domestic 
objectives. Wfiiile it is true that conflicting obiectiv’es require two in- 
struments of policy, the prescription applies equally to surplus coun- 
tries. If monetary poh'cy is to seiii'e external balance, then surplus coun- 
tries need lower interest rates to avoid attracting unwanted capital and 
taxes to avoid inflation. 

The European prescription of sacrificing monetary policy to protect 
the foreign balance is many times more costly for the United States 
than for Europe because U.S. trade is so \‘ery much smaller relath*e to 
domestic production. The fact that European trade is a ^•^ry much 
larger i>ercentage of production than that of the United States also ex- 
plains why the adjustment prcKXss works so slowly in the American case. 
European investment Ls much more responsh-e to e.xport expansion be- 
cause exports account for a very much larger share of production. 

Tne key to Europe's balance-of-payments strength has been 'nea^y 
investment in the export industries, stimulated by the liberaliration of 
intra-European trade and reinforced 'oy cost-reducing technology.-^ 
"^hen U.S. payments for economic assistance and military purposes 
increased in the mid-lPdOs. resources were not fuDy transferred because 
the Atlantic productivity gap had been narrowed without a commensu- 
rate increase of European v,-age costs. Private American capital was 
also attracted both by Europe's productivity gains and by the shelter of 
a preferential trading area in order to compete on equal terms inside 
the Common hiaiket.^ 

The foreign policy issue was whether Europe would permit the United 
States to pav for its foreign economic aid and militaiy commitments, 
especially those to Europe, by means of multilateral trade which would 
allow the nations receiving dollar payments to import from the cheapest 
source- The answer has been "no"; the surplus countries were reluctant 
to accumulate doHais while allowing suScient time for market forces to 
restore equilibrium. The Common Market countries were unwilling to 

the leinforcmc tszctrzy of e.\ror;->id srowth wi'ii ccsi-re-cu-^g 
crfojv- asd wsce lars,' see A. Lamfalussj-, The Ur.iud Ksr.zdc—. c~.d :r.e Six. 
New Haven. ISSi, esredaDy Chzp. IX- 

^iTaiin discrinunaU'en. foridentally, violates the rule of greed behavior T.-h:oh 
sav-s that surplus co-jistiies sho'old not imjese fresh restrictions on their inports 
from dehUrrs, 
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ssncdon any pcsttr/e steps wMdi vould enable the United States to 
increase its large surplus on current account at the expense of then- 
balance of trade. The hnplication is that Europe sou^t a measure of 
control over American foreign poKcy expenditures as lie price of 
monetary ccoperation or that its central banis acted independentiy." 

Tie result bas been a resort to the ineSciency of controls over trade 
and p^.-ments ■;5-hich it is the object of an intern arional monetar}.' s>-steni 
to as'oid. The givers of foreign aid are now inhibited by concern srith 
balance-of-paymenls eSects and the receivers are denied access to the 
cheapest marhet. Restrictions on direct foreign investment and access 
to the American maricet are avrrvrard controls to administer because 
the free fiovr of capital is more important to the gro7?th of some 
countries than to others. Moreover, the effect on the grovrth of borro-s-- 
ing countries is far more serious than the ioss of income to the lender. 
Unfortunately, innocent third countries are injnred by the confiict be- 
tween the defidt and surplus countries which has resulted in the interest 
equalization tax and oriier restricrions on the outflow of U.S. capital 

The signiflcance of these developments for the planning of inter- 
national monetaiy institutions is that the International Monetary Fund 
was but ili equipped for the task of providing European iiqvidity. a role 
performed with remarkable success by the key-currency system. Events 
have conspired to put a great deal of power in the hands of European 
central banks with a corresponding reduction in the influence of the 
fund, where the United States and Britain have greater voting strength. 
A regime of rigid exchange rates and reluctant adjustment have ex- 
acerbated the conflict between surplus and deflcit nations and opened 
the doer to nationalism.''^ BasicaDy, the debate over international 
monetary reform is whether the plan places major responsibiJity for 
adjustment on deflcit or surplus countries — essentially a choice between 
a more or less expansr/e intematiotial monetary sj-stem. It seems pre- 
dictable that most European countries will prefer arrangements outside 
the EvfF which give them control over future changes in liquidity.''* 


tcetr side, die Ecrapszzs cave cesxrv' segregated tie contexts. Their 
ficarcM cfidals ware their hzr.is c5 tarif acd trade policies, egricsltcral pro- 
tecdcr_ defers-e arc aid appropratfoc, acd their goverrciecfs budgets, hv.j Ecro- 
p«ac failicga on these couclt are facts c£ life to which the United States mirS 
adjast, radner than reasons for mere patience or more credit" flanses Tccin, 
‘'Europe and the Dollar,” B-evievr cf ^onomlr:^ crA Stahtics, May 196^, pp- 
12 ^ 25 ). 

« See Kans O. S:±rriU, ‘•Pciitical Condition.? for Internationa! Ccrrecc:/ P.e- 
fourt,” Ir^errxzticmid OrgsrSziifioT., Sanuner 156-S. 

This point is ntade in Harry G. Jchrxon’'s lectmes, Y/orld Ecor^nrj at the 
Cro':L:Tocdz, Mcntreal. 1955, p, 20. 
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TMs poses the question of whether the United States should continue 
to pro\'ide the services of a hey-currency center for those countries which 
want the service and, if so, whether the United States should consider 
the partial demonetization of gold, if necessarj’ in order to make e\ident 
the strength of the doHar.-^ 


CentTsIh' Planned Economies 

That central planning is inherently hostile to foreign trade is quite 
e^id^nt, Commodities are not ‘''con\'enible,'’ pricing is not suitable, and 
trade requires an acth'e political decision in contrast to the market econ- 
omies where trade is spontaneous unless suppressed by the state. Central 
planning is biased against the risks of external dependence. 

The relationship among cuxrendes of Communist countries is also 
unfavorable to economic integration. It represents an extreme form 
of independence Vi-ith resistance to either integration, as illustrated by 
convertibilit}* at fixed exchange rates or dominance as illustrated by the 
pound sterling in the nineteenth century and the dollar during the period 
of dollar shortage after the Second World War. E%'en if Soriet currency 
were convertfole at meaningful exchange rates, one can hardly believe 
that it would be held by trading partners on the scale that Europe holds 
dollars, hloreot'er, the economic relationship of bloc countries to Russia 
is unusual in set'eral respects. First, the dominant power and mother of 
socialist states h poorer than some members of the bloc; this creates 
tension with regard to capital flows and the aTOwed objecth'e of equaliz- 
ing the national income of socialist states. Secondh-. except for Poland, 
*^e USSR plan's vfs-d-'v’/s the area the typical role rf a raw-material 
hinterland rather than that of a supplier of indusKal commodities — a 
role which strikes one as unusual for a politically paramotmt power.” 
Thirdly, the trading problem is not so much to And a market in the So%iet 
Union as to obtain the range of manufactures which are desired in ex- 
change. 

In one respect the socialist states may be regarded as more rational 
than die capitalist states and that is in the consistency with which they 
export in order to imporL For this reason one miat suppose that intra- 
bloc trade would flourish freed of the main obstacle which restrains ex- 
port-led growth in the HV'est, namely, the greater risk of foreign markets 

Einili Desrrcs has not peNi'hed his vissrs on the partia! dertonetirstion of 
p-old (sfs Kabsritr. "Inrsmationsl Pasmeats Ss-steEa.” p- ?), 

'■ Aiiiec Zauhsnr.an, Ir.dz£nTi:d Frcsress L-. Pc—nn, Czevhc^tcvcizc, cTid Ecs: 
Gernuzr.y, I9S7— 19-52, Lotadoc, New Ycis, Toronto, 1SS4, p. 305. 
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as compared with home markets. In other words, why is it not com- 
paratively easy for centrally planned economies to plan foreign trade 
on a scale that is unattainable by market economies because of pro- 
tectionism and the risk of devaluation. The irrationality of prices for 
trading purposes is doubtless an impoitant factor, but this does not get 
to the root of the matter. Foreign trade is the least “plannable” sector 
of centrally planned economies, partly because the tools of analysis 
have to be developed, but also because of the character of the bureauc- 
racy.®^ It is planners who have to aggregate the apparent gains from 
trade, based on efficiency coefficients, and to assess the new alternatives. 
A built-in rigidity in favor of adherence to actual trade flows has been 
observed.®® 

Although a highly restricted volume of trade implies larger gains per 
unit of trade, there are reasons for supposing that centrally planned 
economies may benefit less than market economies in a comparable posi- 
tion. Their commerce has been confined largely to intrabloc exchange, 
and traded goods were restricted, mainly, to basic products essential to 
the growth of nations committed to very similar strategies of develop- 
ment. By the design of their growth strategy, their demand for imports 
has tended to be competitive rather than complementary. The funda- 
mental conception of “proportionate planned development” seems in- 
compatible with comparative-cost specialization. Moreover, Communist 
countries have lacked the analytical tools for obtaining the optimum 
benefits of trade. 

Socialist pricing undervalues capital-intensive and resource-intensive 
goods and can scarcely be satisfactory for foreign trade, for it favors the 
export of these products and the import of labor-intensive goods. The 
Soviet growth model raises questions as to whether the countries com- 
mitted to it are prepared to specialize in the export of raw materials and 
intermediate products, an issue which may be complicated by the awk- 
ward fact that the Soviet Union is both a net importer of machinery 
and a leading exporter of primary products.®® At the administrative level. 

On planning and organization, see Frederick L. Pryor, The Communist For-' 
eign Trade System, Cambridge, Mass., 1963, Chap. II. 

58 “For a national ‘material balance,’ the fact that production is the starting 
line tends to induce a certain automatism in allocations; uses are put down for 
the same shares year after year ... In planning the allocation to, and within, 
foreign trade, something of the same fossilization is apparent” (Michael Kaser, 
COMECON: Integration Problems of the Planned Economies, New York, Lon- 
don, Toronto, 1965, pp. 35-36). This study became available too late for more 
than a marginal reference. 

58 The long overdue emergence of socialist microeconomics may be hastened 
by the COMECON pipeline. See Jan S. Prybyla, ‘‘Eastern Europe and Soviet Oil,” 
Journal of Industrial Economics, Mdrch 1965, pp. 154^7. 



182 


Functional Issues 


simple bookkeeping ratio, fails to disclose the relative elBciency of 
different industries in earning foreign exchange. The second, a gross 
foreign exchange index, takes no account of the import content of ex- 
ports. The third, a net foreign exchange index, adjusts for the import 
content of exports and was used by countries importing materials and 
exporting finished goods. However, since this overrates the benefits of 
exports made with exportable domestic materials, still a fourth index 
was needed. The absolute net foreign exchange efficiency measurement 
was devised to show v/hether further processing of exportable materials 
is productive of foreign exchange. As regards socialist economics, it 
seems curious that not one of the four indexes brings out the value added 
by labor (as distinct from materials) clearly enough to show the relative 
labor cost of the exchange-earning “efficiency” of various exports. To 
overcome this deficiency, a foreign exchange equivalent of labor was 
devised for the final stage of production and, finally, a global index, 
which included labor costs at earlier stages. 

Although the bloc countries have not attached so much significance 
to analysis of “import efficiency,” “One shudders to think of how many 
highly skilled people must be tied up in this sort of v/ork. . , .” 
Such a vast effort confirms the obvious, among other things, that use of 
world prices for intrabloc trade does not tell a country what to export. 
Patently, the automatic trade restrictions built into central planning and 
bilateral state trading are less of a handicap to continental USSR and 
mainland China than to fragmented Eastern Europe where the eco- 
nomics of foreign trade is being revived. It is still difficult to see how the 
shortfall of the planning error can be resolved by trade, except by mar- 
ket prices which embody scarcity rents. The greater obstacle to effec- 
tive integration, however, is probably theTear of dependence on foreign 
markets.®’ Socialist growth strategy places- a high value on the develop- 
ment of all major sectors, and this implies underspecialization by design. 

Wilezynski, “The Theory of Comparative Costs and Centrally Planned 
Economies,” Economic Journal, March 1965, pp. 10-15. The practical value of 
these studies so far has been limited, but immensely complicated models are being 
evolved. Cf. Alfred Zauberman, “The Criterion of Efficiency of Foreign Trade in 
Soviet-Type Economies,” Economica, October 1964. 

Richard M. Bird, “COMECON and Economic Integration in the Soviet Bloc,” 
Quarterly Review of Economics and Business, Winter 1964, pp. 37—49. This sur- 
vey concludes that it is unlikely that the key steps needed for economic integra- 
tion of East European bloc countries will be completed for a long time to come. 
For a narrow conception of integration, based on the use of international prices 
within the bloc, see Edward Ames, “Economic Integration in the European Soviet 
Bloc?”, American Economic Review, May 1959, pp. 113-24; “International Trade 
Without Markets — the Soviet Bloc Case,” AER, IDeceraber 1954. 
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Economic integration, of the East bloc requires that members act Eke 
a customs union, free trade area, or, at least, like a preferential tariff 
bloc. In market economies, preferennal treatment e.\pands partner trade 
in two Vva}'s: Trade is created by the production-contracting, consump- 
tion-e.’tpandrng effect in the importing country; and partner trade is also 
expanded by the dh'ersion of imports firom third countries, which may 
be the cheapest source. But, since trade creation between centrally 
planned economies has to be planned and negotiated, the prospect of 
trade creation at the expense of home production is uncertain. .And since 
preferential pricing is unenforceable, trade diversion at the expense 
of third-coimtr\' trade is not automatic. To the contrary, the system is 
threatened by the altemati\'e of lower-cost imports from third coun- 
tries. Clearly, this uncertainty increases the risk of long-term in\‘estment 
planning with the objective of intrabloc specialization. 

Since the mid-1950s, apparently, world prices have been used as a 
starting point for negodating intrabloc trade. This may be owing not 
only to the irrationalit\' of internal prices, but also because preferential 
treatment on a basis of domestic prices proved unacceptable. World 
prices, however, can scarcely be satisfactory to planned economies which 
do not adjust their internal costs to world markets. Tne implication 
seems to be that price senos mainly as a basis for dhiding the gains from 
trade betw-een importer and e-xporter.*"^ 

In 1962, per capita foreign trade of the East bloc stood at about one- 
fotirth that of the Common Market. The trade of most members is far 
less than that of market economies of similar size at comparable stages 
of development. Prvor estimates that no bloc nation realized half of its 
“potential" for trade.*' From this low base, there is no apparent reason 
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wh}' their trade should not continue to expand — ^possibly at somewhat 
higher rates than income. Despite intensified efforts to expand trade, 
however, central plaiming remains a serious handicap to trade and one 
finds little basis for supposing that it is likely to become as important 
for centrally planned economies as for the market economies of the 
West.« 


COMMENT 

James C. Ingram, University of North Carolina 

Just as the forecasting of a balance of pajinents seems to pose e.x- 
ceptional difficulties to the Western economist, so the incorporation of 
international trade in economic plans seems to pose special difficulties 
for economists eveivxvhere. The desired amounts of trade seem to 
emerge only after a long chain of reasoning and a long series of calcu- 
lations. First of all, plarmers must specih' general objectives, such as 
(1) to maximize the increase in real income, (2) to -achieve a given 
degree of autarky-, or (3) to maximize the rate of growth in capital 
formation, or some combinations of objectives. Once objectives are 
fixed, a general strateg)’ of development must be decided upon. Next, 
outputs required in the various industries must be calculated, taking ac- 
count of projections of demand and cost, changes in technique, influ- 
ences of the production pattern on saxings, and incentives to effort; 
and allowing for external economies and other divergences beUveen 
private and social cost. If all these were accurately done, a rational 
planner could finally make some comparative cost calculations to de- 
termine the desired amounts of exports and imports. Even if autarkj" 
were a prime objecth'e, trade might be the quickest route to h, and 
trade might play an important role in the plan. 

Unfortunately, the information required for aU these calculations is 
not available. As several papers in this conference have emphasized, the 
planner must do his work with ver}’ limited data. I was particularly im- 
pressed by Professor Harbergers remarks on the rough-and-ready 
character of project appraisal. For proper treatment of the foreign sector, 
such projections of home cost must be compared with external prices 
and with estimates of future price trends. Small wonder that planners, 
whose biases are usually toward autark}* in any case, tend to underrate 
foreign trade! Furthermore, since project appraisal must be “close to 

Zauberman agrees with Viner that it is more difficult to integrate socialist 
than capitalist economies without the loss of national identity (“Criterion of 
Efficiency,” p. 330). 
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is therefore highly imcertam. This arginnent reverses the usual point. I 
should have thought that central planners could hold to the export 
targets if they wanted to, as in the well-known examples of grain ex- 
ports- during famine. Trade with the West would still be subject to un- 
certainties, e.g., about price and political factors; but if bloc countries 
were willing to meet export targets, why should intrabloc trade be 
subject to any uncertainties? 

The answer seems to be political — the reflection of a nationalism that 
makes the attitude of planners toward rntrabloc trade sharply different 
from their attitude toward interregional trade. After all, interregional 
trade in the USSR is planned without qualms, though perhaps not with- 
out occasional shortfalls. We can invoke the familiar analogy between 
interregional and international trade for planned economies as well as 
market ones. Planners appear to use the national boundary to dis- 
tinguish between “us” and ‘Them,” and they may be glad to have both 
the Soriet precedent and ideological imderpinnings to justify the distinc- 
tion. 

Humphrej^'s interesting argument that centrally planned economies 
win resist economic integration (i.e., specialization and interdepend- 
ence) is related to the above discussion. His argument is an extension 
(and in part an explanation) of the “strategy of limited regret” That 
strategy, which calls for maximum diversification in order to avoid the 
risks of dependence upon outsiders, is itself a clear manifestation of 
nationalism. Just exactly why the penalties to a planner for too much 
trade are greater than the penalties for too much autarky is not clear 
to me, but I am not in a position to dispute the claim. (Also, how 
is “too much” measured?) In any case, the risk aTCrsion applies to 
bloc members as well as other foylgners. Humphrey suggests that an 
additional constraint on preferential trading and on the development 
of specialization within the bloc is that a country has no way to pro- 
tect itself against excessive prices charged by partner cotmtries for their 
exports. The point is strongest where complete specialization occurs, 
since if a country retains some capacit}- in the line it would have a 
“yardstick” for comparing prices and costs. (A similar risk exists be- 
tween market economies when complete specialization occurs in in- 
dustries where “natural” barriers to entry are great) Here again, how- 
e%-er, interregional specialization occurs readily enou^, and the crucial 
factor seems to be the national boundary. 

As long as a bloc nation has the alternative of trading with the West, 
intrabloc specialization and trade can occur only at world-market prices. 
Integrated economic planning, which would seem to be the planner's 
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The former have channeled a high proportion of output into in^'est- 
ment: they have imported and adapted te^nolog)’; they have built new 
plants and industries to make the best use of the new technologj’. This 
has resulted in what Humphrey calls the narrowing of the producti\itj’ 
gap. But these countries ha\'e also spent freely. They have expanded 
credit, have tolerated a certain amount of inflation, have adopted other 
measures to create high profits as incentives, and have borrowed abroad 
or permitted huge private capital imports. 

According to traditional gold standard theories, these policies should 
have brought a day of reckoning. They have not, and there are still no 
signs of an adverse fate. Since I95S, as Ingram points out, prices in the 
surplus countries ha\’e been going up while ours have held steady. The 
.Adniinistration hopes that the differentials will soon eliminate the U.S. 
balance of payments deficits, but so far the prospect is not favorable. 

When exchange rates were set just after World W^ar II, most coim- 
tries wanted them high enough to restrict dollar imports, and U.S. busi- 
ness did not care if ti\e dollar was over\'alued. because no other coimtr)’ 
could produce much anyway and competition appeared to be remote. 
WTien foreigners became able to produce, however, they were in a 
position to compete effectively. The mere shift from the “dollar gap” to 
our payments deficit shows that 'hvorld” prices were to their liking. 
They clearly had an advantage that could only be wiped out by per- 
sistent relative inflation. Since the size of the original margin is un- 
known. it is impossible to say that moderate differences in price trends 
could eliminate it in a few years. 

The original undervaluation of foreign currencies, however, is only 
part of the stor\’ because some of the forces that brought about the rela- 
tive expansion and shift in competitive position are continuing to 
operate. Labor supplies usually proved expansible. Rapidly rising pro- 
ductivity itself freed labor, especially from agriculture, and the domestic 
wage structure facilitated shifting of workers into high productivity 
industries. It does not matter that tlie wages of low-cost labor were rising 
faster than prices. 'As long as labor was still available at a price well 
below the higher wage rates in the more productive industries, expan- 
sion could continue without loss of competitive position. The restraint 
of rising wage rates could become fully effective only when the whole 
income structure was inflated and this is a very slow process indeed. 
.•\gain. the initial difference in relative wages was very important. 

The competitive imbalance deriving from such differences was aggra- 
vated by the concentration of expansion in the newer, more productive 
industries. Over-all productivity rises much faster from transfers of 
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tezasxrcss into these industries than it could from treads in any of the 
industries taken by themselves. These are also export-oriented indus- 
tries. and their grov^j helped avert balance-of-payments deficits. The 
faster grovdh in productivity that goes along vrith high rates of invest- 
ment and innovation could then keep the rapidly expanding country 
ahead of competing countries with more stable incomes and prices 
for a long time, if not indefinitely. If protection from imports is added, 
as Humphrey indicates for Common Market policy, the possibility of 
correcting a disequilibrium becomes even more remote. 

YFnat is the likely response of the successful European planner to all 
this? We ma]^" assume that he wants to preserve the advantageous iiosi- 
tion which has developed. He will, therefore, give no credence to the 
idea that his currency is undervalued. He vnll attribute success to the 
competence and aggressiveness of his businessmen and to the astuteness 
of public policy. Such attitudes not only give him maximum support at 
home but exploit the guilt reactions of countries who are less successful 
and must try to explain away their deficiencies. 


The Use of Key Currency as Reserves 

If the story ended here, a clear decision w/ould have to be rendered in 
favor of the over/aluation case made by Humphrey, Unfortunately, the 
countries that have been unsuccessful, having balance-of-payments diffi- 
culties as well as low growth rates, are the key currency countries. It 
seems to me that t7/o points arising from this fact should be given greater 
emphasis. 

The first is that the key currency position makes a record of payments 
deficits much less definitive as an indication of overvaluation. It is in 
any case difficult to tell whether the failure of a country’s businessmen 
to develop a full measure of export trade is due to lack of interest and 
efiort or to lack of adequate incentives because exchange rates are un- 
favorable. When the deficits may be due. to the desire of other countries 
for reserves rather than to lack of competitive position, the case is 
well-nigh hopeless, 

?yfaintenance of value is, of course, one of the characteristics of a good 
reserve, and this ;requires relatively stable prices in the key currency 
country. The traditional view holds gold to be the most stable reserve 
of all, but its so-called intrinsic value is one of those myths which fails to 
recognize that its value is determined by its use as a monetary reserve. 
In the last few years, U.S- prices have been satisfactorily stable. The 
relative price stability keeps the dollar looking, in that curious inversion 
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of economic logic, “as good as gold.” Thus, the price trends that make 
our goods more attractive also make our currency more’ attractive as 
resers'es. But additions to the latter tend to keep our pajments balance 
unfavorable and may continue to do so in a world of increasing affluence 
whose citizen-capitalists seek security in accumulations of monetary' re- 
ser\'es. So the question of exchange disequilibrium is confused. 

The second point is that a U.S. payments deficit under current con- 
ditions is a deflationary factor for our economy. This is true whether 
dollar balances are accumulated or the holders insist on converting 
them and taking gold. In either case, the amounts withheld reduce de- 
mand corresponding!}' and contract the income flow. The magnitude of 
this deflationary influence was at first small and, although larger now, it 
can still be carried for the time being, but if the situation changes, it 
will contribute to deepening the setback. 

If we were incurring the payments deficits by li\ing beyond our 
means, purchasing goods and ser\ices w'e were imable to pay for. the 
traditional fears, pressures, and policy prescriptions might be justified. 
Clearly, that is not the kind of situation with which we are confronting 
foreigners. Not only can w-e afford to pay, we should be glad, by doing 
so, to have a deflationary factor removed so that our economy could 
operate nearer to capacit}'. It would be in the interest of other countries, 
as Ingram states, to accept pa}'ment and enjoy higher real incomes 
through imports, and it would be in their interest again to have w'orld 
markets expanded by a higher rate of acti\it}' here. 

In popular discussions, one frequently hears that it is our government 
expenditures abroad, or our capital exports, or some other particular 
pa}'ments item that “causes” the disequilibrium. The fact is that all our 
pa}'ments contribute dollar for dollar to the opportunity to purchase 
goods here, and if foreigners do not choose to make such purchases, 
it must be concluded that the goods are less attractive than the additions 
to reserv'es. Until we are relieved of the key currency responsibility, 
there w-ill be no sure way of telling w'hether the resen’es are desired, 
or our goods are made unattractive by being priced too high, or. in the 
case of official holders, there are other reasons for temporarily “steriliz- 
ing” the dollars that have been made available. 

Again, consider the European planner's point of ■v'iew'. At the begin- 
ning of the postw’ar period, he wanted reseiv'es but wanted other things’ 
more. Later, as he succeeded, w'ith some assistance, in building a basis 
for acquiring reseiv’es. his need for them began to dwindle. He could, 
as Humphrey points out, consider his holdings as “normal if not per- 
manent,” and he could see no particular advantage in adding to them. 
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our objectives or policies — for example, by restricting capital exports 
and raising interest rates. 

Since the great, positive contribution we can make in a developing 
world depends on exports of real capital, cutbacks based on the thesis 
that we cannot afford to sustain the volume of those exports would 
threaten world progress. The measures we have adopted so far — the 
interest equalization tax and the tying of aid funds to purchases here 
— are not aimed at real capital but at financial transfers that might add 
to our short-term liabilities. 

Countries that rely on planning are willing to accept real capital im- 
ports, especially if new technology goes with them, when they believe the 
results will be favorable. This is generally the case under conditions 
that afford some control over operating policies, the nature and level 
of output, its contributions to foreign exchange, the location of new 
plants, and the disposition of profits, ^'here any of these conditions is 
not met, obstacles may be imposed. 

When this is done, the reason is likely to be political rather than eco- 
nomic. In complaining about “borrowing short, lending long,” the plan- 
ners are objecting to certain kinds of financial transactions, but most 
of all to those by which our businessmen acquire greater control over 
their industry. Our growing power to influence industrial decisions in 
their economies is a rival power, and their control over it is subject to 
limitations that might put them on the spot in the event cooperation is 
not forthcoming. At the same time, his own capitalists are made more 
independent by acquiring the option of becoming, if necessary, well- 
heeled expatriates. The plaimer’s opposition to foreign domination of 
his industry and to more than ample foreign assets in the hands of his 
own businessmen is a natural consequence of the situation in which he 
finds himself. 

Another technique of “adjustment,” prescribed by some European 
officials and widely advocated by financial executives in this coimtiy as 
well as abroad, is the proposal that we raise interest rates further in 
order to restrict gold outflows. We could indeed increase the “risk 
premium” against devaluation in this way. We might even put the rate 
high enough to exceed the marginal efficiency of many investments avail- 
able to foreign holders. 

As Ingram states in his conclusion, temporizing in this way will not 
produce a solution. To my mind, opposition should be unequivocal. We 
can better afford to lose the gold than to withstand any additional de- 
flationary effects from restrictive monetary policy. Besides, this policy, 
even if it is carried out by means of longer-term funding, is merely play- 
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ing with fire financially. By promoting further accumulation of dollar 
reserves, it opens the door to speculative crises. 

The handwriting on the wall is all too easy to read. The United States 
will not be able to negotiate cooperative defense of the dollar over the 
long run. We shall in any case be forced to give up the role of world 
banker, and we can do this most constructively by moving for further 
economic integration through the cooperative establishment of an inter- 
national credit institution to perform world monetary functions. Such 
an institution is needed because the world has outgrown gold; because 
the United States should be relieved of the penalties involved in pro- 
viding reserves for other countries; and because no one country should 
be left in an exposed key currency position from which, in some future 
crisis, it might be pulled down alone. 

Toward a Higher Level of Planning 

Although nobody has been willing up to this point to accept the in- 
terdependence which this kind of proposal involves, the need for reforms 
in the present system is making most countries willing to consider new 
arrangements. The current situation is posing a dilemma for the planners 
who wish to maintain autonomy on national or regional lines. Insistence 
on fixed exchange rates itself implies a high degree of economic inte- 
gration, and efforts to maintain or establish advantages for national 
economies come increasingly into conflict with the international co- 
operation and progress needed in order to achieve any country’s goals. 
Humphrey’s article makes its greatest contribution in pointing out these 
inconsistencies. 

I should like to add that there is an urgency to try to eliminate 
these inconsistencies by approaching economic problems in the broadest 
perspective. We have been living in a period of extraordinary boom con- 
ditions everywhere. The forces that generated and sustained the boom 
are still at work but will tend continually to lose their vigor. Deflation in 
any major economy will now threaten deflation everywhere. The big- 
gest mistake the planners of any country can make is to think that their 
welfare can be preserved in the face of serious weakness in the rest 
of the world. 

Nationalism in planning, as described by Humphrey, can only help to 
bring on the instability it is supposed to avert. No country can build its 
strength and grandeur by weakening somebody else. All of us can best 
progress through interchanges with others who are also progressing. 

For the United States, consistent pursuit of expansionary policies at 
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home and aid to developing countries will best serve tlie needs of the 
world. We should not tr)' to buy the right to pursue these policies by 
arrangements designed only to permit us to retain our gold, but should 
push ahead with the wUingness to do things that has been shown by 
the daring spenders in other parts of the world. True, this might bring 
on a crisis in world finance a little sooner. But it will be far easier to 
■deal with an emergency of international finance than one of international 
deflation. 

The problems of world finance have reached a state where they can- 
not be solved by national actions. If the threat of another crisis is needed 
to force international cooperation, events are sure sooner or later to 
force it on eveiybody's attention. Improved international financial ar- 
rangements cannot by themselves eliminate the possibilitj’ of c}'clical or 
other interruptions in the course of steady progress, but they could do 
much to pre\ent financial factors from aggravating a cumulative pattern 
of recession. Specific aims, in addition to the usual monetary and bank- 
ing functions, would be twofold; first, to permit adjustments for coun- 
tries that would be forced into deflation by existing iatemational ar- 
rangements which require fixed exchange rates and rule out both export 
subsidies and import restrictions, and, second, to insulate the finances 
of expanding economies from shocks originating elsewhere. Continuing 
as well as advance planning would be needed to achieve these objectives, 
but world finance is definitely a field in which planning can be 'effective 
only by moNing up to the international level. 



Planning Public Expenditure 


W. ARTHUR LEWIS 

PRINCETON UNIVERSITY 


The welfare economist is at his happiest unth a model economj^ where 
all goods can be produced at constant or rising cost for sale to individual 
consumers. He can then operate with the proposition that each con- 
sumer should have as much of any good as he is willing to pay for. 
This is a crude formulation of a principle which has been subjected to 
much mathematical refinement. At sophomore level we teach it in the 
form that marginal rates of substitution must equal marginal rates of 
product transformation. At higher levels we modify this to take account 
of indivisibilities, of the interdependence of consumer preferences, or of 
the interrelationship between demand and income distribution; and in 
so doing, deprive the proposition of most of its logical foundation. But 
having completed these theoretical exercises, economists usually return 
to this proposition in their adrisory work because they have nothing bet- 
ter to offer. 

The economic theoiy of public policy begins where production by 
private entrepreneurs in response to market demands would not, in the 
absence of public intervention, yield the right allocation of resources. 
There are many classes of case, but they fall into tv,'o major categories, 
one which is in line with the basic assumptions of economic theory' and 
another which is not. 

The basic assumptions of economic theory are that each consumer 
kno^^•s just what he wants, independently of other consumers, and that 
satisfying individual preferences is the object of production. Given these 
assumptions, the allocation problem could alway's be solved in theory’ 
if we had a machine for reading consumers’ minds, even though the 
free market might not give the right answer. Public production is a 
substitute for the private market in many instances. We confine our- 
selves to two of these cases, both stemming from indivisibility. One is 
the indivisibility which gives rise to decreasing costs, and leads to the 
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theory of public utilities. The other indivisibility is the indivisibility of 
benefit, which has appeared iu economic literature under different names 
(“collective consumption,” “public good”) but which is analytically a 
form of joint supply with fixed proportions. Indivisibility of benefit is 
illustrated by the problem of how much to spend on ridding an area 
of mosquitoes. The more one spends, at increasing cost, the smaller the 
chance for each citizen of being bitten by a mosquito. The benefit is in- 
divisible since everybody gains from marginal expenditure. The problem 
cannot be solved by the market, since the market cannot force all who 
gain to contribute to the cost. But it could be solved by a public author- 
ity equipped to read the mind of each citizen, and discover what his 
preferences are for protection against mosquitoes as against consuming 
other goods or services.’- 

In allocation theory the treatment of indivisibilities is the same 
whether one is dealing with decreasing costs or with indivisible benefits. 
After the consumer has been charged separately with any costs which 
supplying him separately imposes on the system, the remaining “fixed 
cost” has to be allocated to all consumers in some fashion such that none 
pays more than his consumer’s surplus. Whether the investment should 
be undertaken in the first place is decided by comparing the fixed cost 
with the sum of the consumers’ surpluses of the group who will be bene- 
fited; at the margin, the last dollar of fixed cost must equal the sum of 
the consumers’ surpluses on this marginal benefit.- 

Thus in all cases where the consumer has definite preferences, and 
where the purpose of public action is to satisfy these preferences, the 
correct allocation of resources can be determined in theory, whether or 
not there exists in practice any means of discovering what these prefer- 
ences are. 

The other category of pubh'c action is concerned with cases where 
the consumer has no definite preferences, of where there are thought to 
be good reasons for acting contrary to-his preferences. Here the gov- 
ernment exercises the function of leadership. Since economic theory 
starts from consumer preferences, it cannot produce any guidance for 

1 See R. A. Musgrave, “The Voluntary' Exchange Theory of Public Economy.” 
Quarterly Journal of Economics, February 1939: and P. A. Samuelson. “Diagram- 
matic Exposition of a Theory of Public Expenditure,” Review of Economics and 
Statistics, November 1955. 

- To arrive at the consumers’ surplus on one commodity, one must take all 
other prices as given. Hence, one is in increasing difficulty as the number of in- 
divisibilities increases. However, as we noted in the first paragraph of this paper, 
any e.xploration of consumer preferences as a guide to policy formation leads into 
a morass. Economists use welfare economics because they have nothing better. 
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action in spheres where individual preferences do not exist or are not 
to be followed. 

These cases can be classified into four types. In the first, the 
object is to encourage people to consume more (subsidized education, 
milk, housing, etc.) or less (narcotics, alcohol, obscenity) than they 
would prefer. Secondly, the individual citizen may have no preference 
because he docs not know what is involved, and may consider that the 
government is the appropriate authority to decide (e.g., defense). 
Thirdly, the citizen’s preference may merely be to do .what otliers do, 
and he may wish to have the government set the pattern (“I am willing 
to pay my share to charity — to the incapacitated or to foreign aid — 
if somebody neutral tells me what my share is”). Finally, the govern- 
ment may deliberately violate Pareto optimality in order to make one 
group of citizens (class, race, creed, or region) better off at the expense 
of others; if this were done by transferring money, Pareto optimality 
would not be violated, but the government may prefer to supply goods 
for one of the other three reasons. 

Thus some government activities may be in the category of finding out 
what the individual consumer would like and try'ing to satisfy him; for 
these a machine which could read individual consumers’ minds would 
yield the answer. In the other category the government has to decide 
what to do in the light of other considerations, beyond anything that 
such a machine might re\'cal. This approach to the problem comes 
naturally to the economist, but most other social philosophers must find 
it strange. Economics is a by-product of individualist philosophy, which 
is a form of extremism. At this pole society is nothing but a collection 
of individuals, and special reasons have to be invented to justify collec- 
tive action. At the opposite philosophical pole, individuals are only 
the particles of which society is built; like the family, the team, the 
church, or the university, -it exists before, beyond, and after the in- 
dividual; it has its o\vn life and interests, to which he must subordinate 
himself, even in extreme cases unto death. Most sensible persons see 
validity in both 4hese claims, recognizing areas where the individual’s 
wants are paramount, and others where they are secondary’. 

\^Tien the government operates in spheres where it is tiy'ing to meet 
individual wants it is acting like a performer of music; when it is mak- 
ing up its own mind in other spheres, it is acting like a composer. The 
performer’s job is to decipher what other men have written; he is 
allowed some individuality of expression, but the text is supposed to 
be sacred. The composer makes his own tunes; in order to please his 
public he has to stay within a certain framework of rules, but this frame- 
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work is wide enoagh to permit infinite choice. Economic theory has some 
guidance for the government acting as a performer, but is quite ir- 
relevant to the government’s actions as a composer. This is essentially 
why an “economic theory of public expenditure” is a contradiction in 
terms. 


FollovAng the Tune 

In this section we assume that the individual’s preferences are definite 
and independent, and that the government’s sole object is to satisfy 
them. We also confine ourselves to market imperfections arising out of 
indivisibility, whether decreasing cost or indivisible benefit. 

¥/e do not examine the question whether the government should be- 
come a producer of all goods which the private market allocates incor- 
rectly, or of any other goods. The respective merits of private and public 
enterprise cannot be established in terms of economic theory. We 
merely assume that the government is producing some goods involving 
indivisibilities, and ask what policy it should follow in allocating re- 
sources. 

There are two problems : to find out what the individual wants, in the 
absence of a mind-reading machine, and to devise a levy based on 
consumers surplus. 

The first principle is to isolate the group which benefits from the par- 
ticular expenditure, and put it on a self-financing basis. Thus, if the 
citizens of Princeton want to build themselves a service with heavy in- 
divisible costs, they must be willing to meet these costs by one means 
or another from their own resources, or do without. Surprisingly, this ' 
proposition, which seems obvious to the man in the street, has not ap- 
pealed to some welfare economists. Following Hotelling,* many have 
argued that indivisible costs should be paid by the central government. 
When asked why the citizens of Princeton should be favored in this 
way, they reply that if everybody is treated in this way the subsidies 
will cancel out: or if they do not the resulting distribution of income is. 
not necessarily any worse than would have occurred if some difierent 
policy were followed. 

This attempt to distinguish betw'een what the buyer should pay for 
drtisible and what he should pay for indivisible assets is based on a 

2 Harold Hotelling, “The General Welfare in Relation to Problems of Taxation 
and of Railw-ay and Utility Rates,” Ecanometnca, Inly 1938. The argument of 
the next three paragraphs is elaborated in my Overhead Costs, especially Chap- 
ters I and 2. 



206 


Functional Issues 


consumers as possible, by decentralizing the service as much as is 
feasible, having regard to economies of scale. This leads to one of the 
most important principles of public administration, viz.: The federal 
government should not do anj'^thing which the state could do equally 
weU; the state, anything which the county could do equally well; or the 
county, anything which the borough, tovmship, or village authority could 
do equally weU. 

This principle runs into three kinds of opposition. Those who accept 
its spirit may nevertheless dispute in any given case whether it is done- 
“equally well.” The spirit is rejected by those who do not accept in some 
particular case that each community should decide for itself what it 
wants, but prefer to impose uniform standards determined at the center. 
And it is also rejected, in authoritarian states, by those who wish to 
centralize power, even though they might claim that they would use this 
power to give the consumer what he wants; these object to decentraliza- 
tion not because of its effects on the service, but because decentraliza- 
tion enables political rivals to acquire power in those parts of the coun- 
try where they have a large following. 

For one or other of these reasons, the cmrent trend is away from de- 
centralization. In most parts of the world the central government grows 
stronger at the expense of subordinate authorities. 

In some of the new African states the situation is acute. Most expert 
visitors to the continent consider that the subordinate authorities are 
much too weak; too much is decided at the center (an inheritance from 
colonial days); and the building up of pro-vincial and other local au- 
thorities would greatly improve administration. This is resisted for 
political reasons, from fear that decentralization gives scope to political 
enemies, and also prevents the adoption of uniform standards. Decisions 
about the allocation of investments are therefore made by men who live 
at a great distance from the places where the investments are to be 
made. 

The problem is compounded by premature adoption of the prin- 
ciple that basic necessities should be supplied free of charge. In many 
parts of Africa the villager assumes that the central government will 
provide water, schools, hospital service, roads, and even electricity free. 
If decentralization were in vogue, the village could be told that it can 
have as much water or electricity, or as many roads as it is willing to 
pay for out of village taxes; and the principle of “free” supply would 
not then give rise to such unlimited demands. The clear connection be- 
tween quantity of service and village taxes would be beneficial at both 
ends: keeping down demand, and increasing the willingness to pay 
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taxes. WTien the senice is on the central budget, the connection between 
demand and taxes is tenuous; nobodj' wants to pay taxes to a distani 
central government, whose use of them is neither known nor approved; 
but the demand for immediate installation of services is unlimited. Gov- 
ernments are then saddled with insoluble problems. The public’s demand 
for sendee grossly exceeds the ^villingness to pay taxes. Installing sen'- 
ices in some places merely inflames the demand in others. And if there 
are 10,000 ^dIlages, but only enough money over the next five years to 
give water supplies to 1,000 xdllages, which 9,000 are to be excluded? 

The problem is not strictly insoluble, since it could be solved by 
decentralizing all sendees which exist primarily to satisfy individual 
consumer needs. But this solution cannot be adopted imtil administra- 
tion and politics begin to be separated from each other. 

The Art of Composition 

Even if the gox’emment desired only to giTC the citizen what he wants, it 
could not alwa>’s discover what he wants, because the mind-reading 
machine has not yet been invented. Hence over a wdde sphere of public 
action, philosophical demonstration that a Pareto optimum exists con- 
ceptually is of no value to the decision-maker. Action in this sphere 
imposes on the government the same obligation to decide what is de- 
sirable that falls upon it when dealmg with its second categoiy’ of cases, 
where the consumer has no definite independent preferences, or where 
these preferences are to be disregarded. 

How governments decide what is desirable is studied not by econ- 
omists but by political scientists. How governments ought to decide, 
taking eveiv'thing into account (what is known or guessed about pref- 
erences, keeping the peace between hostile groups, ensuring orderly 
political succession, looking two or three steps ahead into the future, 
exercising leadership, etc., etc.) would be an essay in philosophy rather 
than in science, and giN-es scope for wide divergence of opinion. Ever}' 
political leader has to balance the m^uiad forces as he sees best, and 
the citizens judge him only to a limited extent by his accordance with 
their preconceived ideas. Rather, a great political leader is judged like 
a great composer; one looks to see what he has created, and surrenders 
part of one's indmduality in the process. 

A theor}' of public expenditure, which would enable the right decisions 
to be derived out of an electronic computer, is no more feasible than a 
theor}' of composition which will get great works of art out of an elec- 
tronic computer. And this is the basic reason why economists, recogniz- 
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ing the limitations of their science, have written almost nothing on this 
subject. 

Actually, the politician’s task in planning public expenditure is much 
less formidable than it sounds. To begin with, the scope for maneuver 
from one year to the next is very narrow. Redistribution of existing ex- 
penditures is nearly impossible, whether because of vested interests in 
jobs or because of pressure from those who value the services that would 
be cut. Adding without cutting is also difficult. However small pubUc 
expenditure may be, in relation to national income, a large increase 
from one year to the next is ruled out by the impossibility of getting 
away with large changes in tax rates except during such crises as war. 
Over a five-year period one might with determination increase tax 
revenues by two points, say, from 15 to 17 per cent of gross domestic 
product; in the absence of windfalls, such as improved terms of trade 
or a big increase in mining, more than this is improbable. 

Then, much of the expected increase in revenues is already doomed to 
be swallowed up by existing commitments. The teachers will make their 
aimual demand for salary increases. The hospital built last year will 
now have to be .staffed. Population will increase by, say, 12 per cent 
over the five years; so, merely to maintain existing standards of public 
service, the public service will have to be expanded in approximately 
the same ratio. Most prime ministers take up office with big ideas as 
to what they can achieve, and are sadly disillusioned within a few 
months, unless their accession to office happens to coincide with some 
economic windfall (usually either the expansion of mining output or a 
rise in the price of exports ) . 

At the administrative level, the planner begins by estimating normal 
growth arising out of existing commitments. Rather, one should say 
“should begin,” because, astonishingly, the great majority of develop- 
ment planners concentrate on the capital budget and never make an 
item-by-item forecast of the likely growth of recurrent expenditure on 
existing commitments. As a result, expenditure grows faster than was es- 
timated when assessing how much money the government would have for 
capital expenditure, and the plan runs into a crisis within two or three 
years. Discussion of fore'fn aid has tended to focus attention on the im- 
portance of capital; but in the public sector the limitation tends to be re- 
current expenditure rather than capital; over five years the recurrent 
expenditure on a school is more than twice the capital cost. 

The next step is to assess the cost of new commitments. Some budget 
items are linked to items appearing in the part of the plan which re- 
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lates to the private sector. Others are independent public policy de- 
cisions. 

The projected rate of growth of the private sector has implications for 
public expenditure in many fields, notably roads, ports, telecommunica- 
tions, water supplies, electricity, research institutions, geological service, 
technical education, and secondary education. Working out what this 
involves is relatively easy; education will be used as an example in the 
next section. 

However, in all these spheres, public policy goes much further 
than merely supplying the needs of industry. Most regimes take for 
granted that public services should be planned to meet whatever need 
may be forthcoming from industry. The practical problem is how far 
to go in meeting consumer demands. As we have seen already in the 
preceding section, this problem could be minimized by greater de- 
centralization, which would leave it to each village to decide what it was 
willing to pay for. Given centralization, and the resulting gross excess 
of demand over possible supply, the central government has to make 
up its own mind what to include in the plan and what to postpone. 

The rule which has been suggested as a way out is that in the poorer 
countries public expenditure should concentrate at this time on building 
up those services which contribute most to productive capacity. This 
seems sensible at first sight, but is not in practice very helpful. For al- 
most any public service can be defended on the ground that it contrib- 
utes to productive capacity. The main effect of this orientation is to send 
supporters of each service scurrying to find arguments and statistics 
which will prove that their service is not “consumption” but “invest- 
ment.” 

Very little operations research has been done on the public services. 
Something will be said in the next section about the work of this kind on 
education and public health. The most successful work-has been done on 
roads and irrigation projects, assessing how far the opening up of new 
lands or increased productivity of existing investments would pay the 
cost of new works. Naturally, much of this is guesswork, but the opera- 
tion has been done so often that the practitioner at least knows what 
features to look out for. Another possible area is defense expenditure; 
a good deal has been done in this area in developed countries; so similar 
work in underdeveloped countries might be fruitful. 

However, it is idle to expect operations research to decide how big 
the budget can be. No doubt it can contribute in the area of defense. It 
has also a marginal contribution to make in the sphere of general and 
economic administration. But the group which grows fastest in the 
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budgets of most underdeveloped countries, and now accounts for more 
than half the expenditure of many, is the social service group, including 
education, health, and welfare services. Here the proposition that ex- 
penditure be confined to what is demonstrated to increase productive 
capacity is a nonstarter v;ith the citizen, however much it may appeal 
to the administrator. The citizen wants education and health and welfare 
services for their own sakes, and in most countries wants more than can 
be demonstrated to be profitable in terms of increasing future yields. 

Another guide is to make international comparisons. This is done all 
the time, as a check on standards. Countries compare the number of 
policemen per 100,000 of population; the ratio of teachers to students; 
the ratio of agricultural extension agents to farm population; the ratio 
of army officers to other ranks; the infant mortality rate; and so on. 
The paper by this author and Miss Martin, comparing sources of rev- 
enue and objects of expenditure in seventeen countries in relation to 
gross domestic product, is alleged to have been found useful in some 
ministries of finance.'* Such comparisons are obviously of limited value. 
They are relevant only in cases where most countries have the same 
proportion or where differences can be clearly related to some measur- 
able index. Even then they are merely suggestive; if your country’s pro- 
portion is very different from what the index suggests, you do not con- 
clude that it is wrong, but merely start trying to discover what accounts 
for the difference. 

The principal fact revealed by national income comparisons is that 
countries do not differ widely in the proportions of gross domestic prod- 
uct (GDP) which they spend on general and economic administration; 
the big differences are in social services, defense, and public debt charges. 
In the majority of countries the recurrent cost of general and economic 
administration lies between 5 and 7 per cent of GDP. The proportion 
spent by the less developed tends, if they are ambitious, to exceed the 
proportion spent by the more developed. The latter have better ad- 
ministrative services and relatively more people engaged in them. But 
in the less developed, because of the shortage of educated persons, the 
ratio of the salary of a civil servant to per capita national income is much 
higher. As countries grow richer, these two factors tend to offset each 
other, keeping the proportion spent on administration within narrow 
limits. Social services are much more flexible and therefore range more 
widely. 

The various guides we have indicated — calculating the rising cost of 

Wr'. A. Lewis and Alison M. Martin, “Patterns of Public Revenue and Expendi- 
ture,” Manchester School of Economic and Social Studies, September 1956. 
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existing commitments, making pro\'i5ion for new commitments, opera- 
tions research, and international comparisons — all help to indicate what 
the plan for public expenditure should be. But there alw'ays remains a 
residual area for judgment — and for political pressures and barsainins. 
The musicologist talks about all the various ingredients of the sjanphony, 
but in the last analysis the composer has to fail back on his own power 
of creation. 

One should note, finally, that the welfare economist’s search for an 
“optimum" which represents “equilibrium" is quite out of place. In 
politics one does not try to make progress on all fronts simultaneously. 
The government is engaged in an exercise of leadership, persuading the 
citizens to pay more taxes for various services. This has to be done by 
concentrating on one or a few tilings at a time. Perhaps the leaders 
present concern is defense; he has some support, but also much opposi- 
tion. Getting this program through takes a lot of time and much or- 
ganized effort; he may succeed, and yet be so exhausted or mauled by 
the process that his funher usefulness is diminished. At another time 
the emphasis may he on education; at some other time on measures to 
increase agricultural productivity. To try' to wan on all fronts simulta- 
neously would almost certainly imite defeat, since it would arouse the 
maximum of enmity. “Unbalanced growth" is the secret of political strat- 
egy. Hence the question is never “have we got the equilibrium distribu- 
tion of public expenditure between all the various categories." but only 
“where is the need most urgent, and are we progressing toward meeting 
it?" 


Suite for Small Ensembles * 

In this section we assemble some random remarks about various objects 
of public expenditure. These are based to some extent on experience as 
a consultant, and are therefore mainly matters which have struck this 
author's attention. They relate exclusively to the problems of under- 
developed countries. 


THE ROLE OF SERVICES 

The attitude to services has passed through a numl^r of phases. V>Tien 
development planning began, at the end of the Second VS orld VV ar, the 
emphasis was on the public ser\’ices. This was defended by asserting 
that infrastructure was the key to economic development. After a while 

Some of ihe matenal in this section will appear simultaneously in my new 
book. Dcyt'tornit-r.! P/ci:.’:tXc. 
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the assertion began to be doubted. Governments were expanding their 
public service commitments faster than public revenue, without tliis 
necessarily resulting in greater output of other goods and services. They 
were therefore now advised to concentrate instead on measures de- 
signed directly to stimulate the output of commodities in general, and 
export commodities in particular. “Production” (meaning commodities) 
must come before “consumption” (meaning services). Development 
plans which concentrated mainly on public service programs were 
held inferior to those which were full of arithmetical targets for agri- 
culture and manufacturing industry. Then came a counterattack in which 
services were taken out of the category of “consumption,” and defended 
on the ground that they are “investment in human resources and just 
as productive as investment in physical resources.” Ministers of finance 
find this disputation not a little confusing. 

Let us begin with exports. In terms of value added, the income elas- 
ticity of demand for services is about 1 .05, while that for commodities 
is about 0.95. The elasticity of- supply of services is very high, while the 
elasticity of supply of commodities taken as a whole is rather low. If 
income is increased by producing more commodities, the demand for 
services will expand in a slightly greater proportion, and will be met by 
an expanded output of services (the elasticity of supply of labor to the 
market economy is very high). The situation is asymmetrical. If income 
is increased by producing more services, the demand for commodities 
will expand nearly in the same proportion, but the output of commodities 
will not. Hence there will be a deficit in the balance of payments and 
deflation in the home market. The expansion of services will not prove 
viable. From this it follows that the practical problem in planning is to 
expand commodity output; services will look after themselves; to con- 
centrate on services instead of commodities must lead to trouble. But 
while this statement of the practical problem is good shorthand, a com- 
plete statement recognizes that the framework is one of balanced 
-growth; services and commodities are equally important. 

Actually, while this analysis applies to services in the private -sector, 
it does not apply to public services financed by taxes. If private entre- 
preneurs open up hotels, hospitals, schools, and other services they or 
other service entrepreneurs will go bankrupt for the reasons indicated 
(unless there is an influx of tourists, i.c., the services are for export). 
But if the government expands services, and takes in as much again in 
taxes, imports of commodities remain unafTected. Personal income 
increases by the value of the additional services, but personal income 
net of taxes remains as before. Hence there is no balance-of-payments 
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limitation on the expansion of public senices financed by taxes; these 
do not have to keep step with the growth.of commodities in anv balanced 
way. The only financial limitation on the expansion of services financed 
by titxes is the unwillingness of the public to pay more taxes. ■ 

If the balance of pa\-ments is an unreal bogey, what about investment? 
Must public services be cunailed unless they can prove themselves to 
be a form of productive investment? 

This question has to be taken in two stages. First, if the level of 
investment is already decided, the competition is not betn-een services 
and investment, but only between serNices and commodities for con- 
sumption. Here economists are on familiar groimd. since this contro- 
versy was settled nearly a hundred years ago. Commodities and services 
have no advantage over each other; both Held utilit}-. Men require 
both commodities and services; so the only question is whether the 
proportions in which they are supplied correspond to the proportions 
in which diet’ are demanded. Since public seiwices are paid for out 
of taxes, this question reduces to whether the public is being asked 
to pay more or less in taxes than.it would spend on public seixices if 
these could be financed through sale in the market. \S'e know that in 
moS\t underdeveloped countries the demand for public seixaces greatly 
exceeds the supply, but whether this situation would continue if the link 
between seix’ices and taxes were clearer is veiy doubtful. As we have 
seen, the only practical way to solve this problem is greater decentrali- 
zation of the financing and administration of public services. 

The second stage of the problem is to assume that the proportion be- 
tween services and commodities offered for consumption is correct, 
and consider whether consumption as a whole is not too great; and there- 
fore whether the supply of public services (as well as of consumable 
commodities) should not be restricted in the interest of greater saHng. 

This is the stage where defenders of public seixaces rush to prove 
that they are not consumption but investment in human resources. The 
defense cannot be sustained (see below) because the demand for seix'- 
ices. especially for education and health, exceeds considerably anything 
that might be defended on these grounds. But is this defense really nec- 
essary? .lust as the preHous attack implied that commodities are superior 
to services, now this attack implies that saving is superior to consump- 
tion. 

)\’hat economic mathematics says about the optimum rate of saving 
does not take us far. By making arbitraiy- assumptions about a capital- 
output ratio, one can calculate what rate of saving would maximize con- 
sumption. say. in ten years from now, or the total of consumption over 
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of tension and unrest. Narrowly conceived economic interest may seem 
to point in the direction of holding down consumption as long as possi- 
ble; but the interest of creating a healthy society with tensions and in- 
justices moderated and limited requires that welfare be given equal 
priority with growth right from the beginning. 

The growth of stark povert>' through the explosion of towms, unem- 
ployment, and the breakdovim of family relationships is one of the most 
terrible features of the early stages of economic de^’elopment. It de- 
mands that the government go into the welfare business right from the 
start if society is not to be deeply scarred. To provide a framework of 
services for the xmemployed, the aged, the orphaned, and the handi- 
capped is just as important as saving to build factories to produce more 
radios or bicycles. 

More saving and more growth are desirable, but not at the expense of 
social or welfare services. On the contrary, the universal experience 
is that as income per capita increases, botli saving and the public 
services increase their relative shares of the national income at the ex- 
pense of personal consumption. How rapidly to proceed is part of the 
art of politics. Those who have accepted the advice of impatient econ- 
omists have found themselves with riots on their hands. 

The following suggestion is made. Since growth requires inducements, 
the minimum allowable rate of growth of personal consumption is 
tied to the rate of growth of output. Thus one can devise a rule of 
thumb. Suppose that per capita consumption must grow at least 60 
per cent as fast as per capita output, and that personal consumption is 
currently 75 per cent of output. Then if per capita output grows by 1.0 
per cent, the ratio of consumption to output falls by 0.3 per cent of 
output (i.e., from 75 to 74.7 per cent). If per capita growth is 2.0 per 
cent, the ratio falls by 0.6 points. In practice, in die absence of wind- 
falls from mining or the terms of trade, most underdeveloped countries 
cannot increase per capita output by more than 2 per cent per annum 
over a long period because of the backwardness of their agriculture, and 
should not plan on rmsing the share of taxes and saving combined by 
more than three percentage points over five years. 

Economists have often debated whether there is a limit to taxable 
capacity. The question is unsettled, but is in any case irrelevant in under- 
developed countries, for their tax collections .are far below any reason- 
able definition of taxable capacity. A much more important limit is the 
feasible rate of change. Many factors determine this; the present sug- 
gestion is offered as a contribution to understanding. 
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EDUCATION 

Poor countries cannot afford to pay for as much education as richer 
countries. They have therefore to establish priorities in terms both of 
quality and quantity. 

The cost of education is higher in poor countries, for two reasons. 
First, because of the higher birth rate, the school-age population is 
relatively larger. The proportion of the population aged 5 to 14 is only 
15 per cent in Great Britain, but it is over 25 per cent in the typical 
underdeveloped country. Secondly, because of the relative scarcity of 
educated people the ratio of a teacher’s salary to per capita national 
income is much higher in poor countries — two to three times as high. 
For these two reasons together, whereas universal primary education 
costs a rich country’ rather less than 1 per cent of national income, it 
would cost a poor country from 2 to 4 per cent of national income. 

The cost of university education is particularly high in Africa, since 
more than two-thirds of the teachers have to be imported from Western 
Europe and America. Inducement allowances, plus the cost of transport- 
ing them and their families to and fro and on leave, makes the cost per 
student 50 to 100 per cent higher than the cost of maintaining uni- 
versities in Western Europe. Since tuition fees in Europe are very low, 
an African government can send two or three students to Europe on 
scholarships for what it costs to maintain one student in a university 
at home, even without bringing the high capital cost of the universities 
into the account. Africa needs her own universities to do research into 
her own problems, but (except in parts of Francophone Africa where 
France pays the running cost of the university) it is good strategy to 
tailor the size of the local university to the size of staff required for 
local research, and send additional students overseas if they can be 
placed. Whatever may be the special advantages of going to college in 
one’s own countrj' (and these are grossly exaggerated), from the social 
point of view it is better to educate two men overseas instead of one at 
home at the same cost. 

In rich countries the core of educational planning is to use census 
figures and vital statistics to estimate how many children will need places 
over the next twtnty years. In poor countries such exercises are sec- 
ondary. since one knows in advance that the number of children will 
exceed the number of places that can be afforded. The strategy is rather 
to begin by estimating the demand for skills, and to trj' to provide at 
least as many places as arc required to meet the demand for persons 
with different levels of schooling. 

Tlic earliest manpower surveys were made by visiting employers and 

r 
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asking them how many people they expected to employ in different 
kinds of jobs in five years’ time. This is obviously unsatisfactory. Now- 
adays the starting point is to project several years ahead (say, ten) 
what the structure of the economy will be, and deduce the number of 
skilled persons from tables relating skills to industrial classification. 
If there is a good census, cross-classifying industry, occupation, and edu- 
cation, it will show existing numbers and their distribution; published 
cross-classifications are rare in underdeveloped countries, but the data 

TABLE 1 

Educational Requirements, Jamaica, 1964 
(per cent) 



University 

Secondary 

Skilled 

Other 

Agriculture 





Large-scale 

0.4 

2.0 

3.5 

94.1 

Small-scale 


0.6 

0.1 

99.3 

Mining 

Manufacture 

4.0 

10.0 

25.0 

61.0 

Complex 

4.0 

10.0 

25.0 

61.0 

Simple 

2.0 

5.0 

15.0 

78.0 

Workshop 

0.1 

1.0 

12.0 

86.9 

Construction 

0.2 

1.7 

50.0 

48.1 

Communications 

1.5 

6.0 

10.0 

82.5 

Commerce 

1.5 

11.0 

1.0 

86.5 

Domestic service 




100.0 

Other services 

4.5 

.35.0 

2.0 

58.5 


can sometimes be run off from the census cards. However, there is 
constant upgrading of educational requirements for jobs; so in calculat- 
ing recruitment one needs to know not only the educational level of the 
present holders of jobs, which the census may show, but also the educa- 
tional level now expected of new recruits. The latter is discovered by 
on-the-spot investigation. For example, Table 1 shows for each Jamai- 
can “industry” the proportion of jobs for which a college degree would 
now be required, the proportion requiring secondary education with or 
without further specialized training (excluding college), and the propor- 
tion requiring primary education plus at least one year of intensive 
training (including on-the-job training)." 

“For details, sec my article “Secondary Education and Economic Structure," 
Social and Economic Studies, June 1964. 
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For the Jamaican economy as a whole current requirements are: 
universitj', 0.9: secondaiy schooling, 6.0; and skilled, 7.0 per cent. 
These figures are based on aspirations rather than on achievement. Thus 
agairist the secondary- and university requirement of 6.9 per cent, w-e 
must set the fact that the proportion of the population over 20 which 
had actually completed secondarv' or higher education w-as only. 3.4 
per cent- On the other hand, the proportion that had received some 
secondary schooling was 6.4 per cent, the dropout rate being very’ high. 

Jamaica has a relatively advanced economy. Similar figures for West 
Africa in i960 would have shown less than I per cent hav’ing received 
secondary education, and not more than 3 per cent of jobs requiring it, 
even with upgraded educational requirements. However, what matters 
for policy is not how high the figures are, but the gap between the pro- 
portion who now have secondary education and the proportion now re- 
quired to have it. The gap in secondary education is the greatest draw- 
back to African development because of the crucial roles in society of 
people with this land of training. There is also a great shortage of uni- 
versity people, but the number required is small — only about one-eighth 
of the number with secondary schooling — so it is feasible to import uni- 
versity graduates from other countries. The number required with sec- 
ondary schooling is so large, and the cost of importing them so high, 
Lnat there is no feasfole alternative to concentrating the educational effort 
at this stage on expanding secondary rather than university or primary 
education. 

Calrulating the demand for skill gr/es the answer so long as the de- 
mand substantially e.xceeds the number of skilled persons likely to be 
produced, but ceases to help when the number of places already exceeds 
the jobs. Such calculations are based on employers’ current practices in 
hiring staff, but these practices are themselves partly derived from the 
current market situation. What qualifications employers expect when 
hiring will depend partly on what the market has to offer. If there is 
a shortage of secondary school graduates, they will hire primary school 
graduates to be stenographers. Expectations are also conditioned by 
relative prices. If the salaries of secondaiy school graduates were 
lower relative to those of primary school graduates, employers would 
prefer to hire stccstCzry school graduates for jobs as salesclerks. Em- 
ployers' expectations are therefore elastic. 

If educational requirements and relative prices were a simple function 
of the le-. e! of eamomic development, one would get a good correlation 
between economic struaurc and education. Tnis relation-ship has been 
tested by comp-^aring countries in respect of the proportion of the male 
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population aged 25 and over which has received four 3 ’ears of secondar\’ 
education, and the proportion of the occupied population engaged in 
agriculture.' The result was 

•r = 26.1 - 0.37a 

where .y = percentage of males aged 25 and over W’ho left secondar}' 
school after reaching age 15 

a ~ percentage of the occupied population engaged in agricul- 
ture 

Tills formula was subject to the restriction that .y should not be less than 
3.0. The formula relates to the stock of educated people in existence. 

TABLE 2 

Required School Enrollments for Given Levels 
of Agricultural Employment 
(per cent) 


Occupied in 
Agriculture 

Completing 

Secondary 

School 

Completing 

Higher 

Education 

70 

6 

0.8 

60 

9 

1.1 

50 

13 

.1.6 

40 

18 

2.3 

30 

21 

2.6 


Annual enrollment is a function both of wastage and of changes in the 
desirable level of the stock resulting from changes in the proportion of 
the occupied population engaged in agriculture. A series of further as- 
sumptions (detailed in the same article) suggested the enrollment per- 
centages shown in Table 2, for each level of economic development, 
taking boys and girls together. 

These suggestions are highly tentative. The original statistics are rather 
shaky, and do not fall into a neat pattern. Several countries had many 
more (apart from the United States and Canada) and several had many 

' Ibid. In that article the population aged 15 and over is used instead of the 
occupied population. Conversion is made here by multiplying by 0.55. 
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between education and marginal income might well lead to the conclusion 
that the marginal producti\'ity of higher education is negative. 

Less ambitious exercises take one occupation at a time and study how 
changes in education would affect efficiency. This is being done all the 
time, especially by those who have the responsibility for determining 
professional qualifications, but also by educational planners and by- 
employers or their associations. The most important unanswered ques- 
tion in underdeveloped countries is how much difference universal pri- 
mary' education would make to agricultural productivity, when com- 
pared with spending more money on estabhshing a better system of agri- 
cultural extension and adult education focused on practic^ needs. Uni- 
versal primary' education is much more expensive. It is also rather dis- 
turbing, since graduates of primary schools do not at present want to 
return to the farms, but tend to congregate in towns, where there is 
not enough work of the kind they seek, and where their high unem- 
ployment rate creates social and political problems. K it could be 
shown that adult education is nearly as productive in the countryside 
as primary' education, there would be a strong case for expanding pri- 
mary education more slowly (e.g., planning to get from 20 to 90 per 
cent of children in school in thirty years instead of ten). 

The practical problem can therefore be summed up as follows. It is 
fairly easy to estimate what the demand for the educated will be at cur- 
rent prices. It is also fairly easy, using the census and birth and death 
statistics, to estimate how' many children there will be at different ages, 
and using one’s knowledge of trends, to estimate how many of these 
W'ill be demanding education. K the demand by employers exceeds the 
supply', priority should be given to expanding educational facilities. 
How'ever (except for secondary' and higher education in Africa), most 
developing countries have passed or are passing into the stage where 
the number demanding education exceeds the number of foreseeable 
jobs, and their problem is how far to go in satisfy’ing this surplus demand. 

This question the economist caimot answer. We can point out that a 
surplus of educated can only be a temporary phenomenon. Any econ- 
omy' can absorb any' number of educated: The premium for education 
falls, and the qualifications for jobs are upgraded, and so everybody 
finds work. Being ourselves educated and teachers, we incline to the 
x'iew that education of any kind must have some productivity; but we 
cannot demonstrate that the marginal product of investment in education 
is bound to exceed the marginal product of investment in other resources. 
We further point out that education does not have to be productiTC to 
justify' itself; even as pure consumption it has value, and giving young 
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people more education is not inferior to giving them bic\-cles or radio 
sets. Vfhen we have said all this we have said veio,- little. There is no 
reason why the public should not have as much education as it is •willing 
to pay for; the real problem is to make people see the connection be- 
tween cost and taxes, so that if they really want more education they 
will bear more taxes cheerfully. This is part of the art of politics. 

Most .African politicians have come to power with education as the 
number one priority. All now have second thoughts, first because of 
the unexpectedly heavy burden of education on their budgets, and sec- 
ondly because of the tensions created by young people pouring out of 
primary schools looking for jobs which do not exist. Like any other 
composer, each must do the best he can, having regard to his owm inner 
compulsions and the public v/hich he serv'es. 

HEALTH 

Expenditure on health is productive in three ways; First, it increases 
the number of man-hours of work; secondly, it improves the quality of 
work; and thirdly, it makes possible the use of natural resources which 
would not othervdse be usable. 

Much statistical work has been done on the cost of sickness.’ Cor- 
relating expenditures on health with man-hours saved by better health, 
or by an increase in the population, is very’ difficult. Much of the ex- 
penditure on health is ineffective in that the patient would have im- 
proved or got worse equally rapidly without medical attention. Also, the 
cost of treating different diseases varies enormously. To make progress 
one would have to cross-classify different diseases in terms of the amount 
of debility each causes if not treated, how much difference treatment 
may make to the progress of the disease, and how much the treatment 
costs. Some treatments v/ould prove to be highly productive on this 
count; but when one remembers ho'?.' much is spent on colds and 
mental troubles, one may hazard the guess that in the most advanced 
countries more than half of medical expenditure costs more than it yields 
in extra man-hours. 

Insofar as the yield of health expenditure is man-hours, its value de- 
pends on the marginal productivity of man-hours. Here the viewpoint of 
the individual and of society diverge. Most underdeveloped countries 
have a good deal of underemployment. The farms experience full em- 
ployment for a few weeks during the planting and reaping seasons; extra 
man-hours outside those seasons yield no product. The towns never 
have full employment because they have a large population living by 

* For a survey see S. J. Mushkin, "Health as an Investment,” Journal of Po- 
litical Eco'iOTiy, Suppletnent, October 1562. 
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casual employment, working on the average perhaps two or three days 
a week (dock workers, construction workers, transport workers, jobbing 
gardeners) and also have a good deal of disguised unemployment among 
the self-employed (petty traders, dressmakers, taxi drivers, etc.). If one 
man falls ill, the amount of work done does not diminish; someone else 
takes his place. From the individual’s point of view the yield of medicine 
is extra income ,farncd, but from the social point of view the yield is 
zero. 

Reducing the death rate increases the population. The individual is 
interested in the income he gets, but society’s calculation is based on the 
marginal productivity of labor. The situation varies widely. In much of 
Africa and Latin America the land could carry more people without a 
fall in nvernge productivity, whereas in most of Asia an increase in the 
population reduces the average level of living. 

One cannot rest the case for medical expenditures in underdeveloped 
countries primarily on extra man-hours. More promising is the effect in 
enabling people to use existing resources more productively by reducing 
lethargy and inattcntivcncss. Here one has in mind those diseases which 
remain in the body, not preventing work, but diminishing effort; most 
notably, malaria, sleeping sickness, and bilharzia. Finally one must 
add diseases which make land uninhabitable. To get rid of these adds 
physical resources, as well as man-hours and attentiveness; so this type 
of health expenditure is the most productive of all. 

There is a vast diflcrcnce between the productivity of public health 
meastires and the productivity of curative medicine. The spectacular fall 
in the death rate over the past hundred years owes very little to curative 
medicine. The great killers have been wiped out at relatively small cost, 
using the services of only a handful of doctors, either by improvements 
in the water supply — cholera, typhoid, dysentery — or by environmental 
sanitation — malaria, yellow fever, tuberculosis — or by vaccination — 
smallpox, diphtlieria. poliomyelitis. One can see this by comparing de- 
veloped and underdeveloped countries. The death rate is now about the 
same in .lamaica as in the United States. But the United States has four 
times as many doctors per thousand as Jamaica. What do the other three 
do? They sec fewer patients per head; Jamaican patients spend hours 
queuing in doctors’ offices. American doctors know their patients more 
intimately, and give them more spiritual comfort. There are more 
specialists, and a number of complicated conditions are handled more 
skillfully. But as far as concerns general practitioners, the marginal 
pivdiictivitY of doctors in ihe United States, in terms of healthy man- 
hours. must be dose to zero. 

In underdeveloped countries how much to spend on public health is 
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not the problem at issue. Most governments realize the productivity of 
this type of expenditure, and this is why death rates are falling so rapidly 
toward the levels of advanced countries. The real problem is how much 
to spend on curative medicine, especially on hospitals and on clinics. 
This is the part of the medical service with which the public comes most 
into contact; this is what the public wants most; it costs most, and 
achieves least, in terms of productivity. 

Productivity is not a helpful approach — the modem tendency to de- 
fend services only in terms of productivity must be rejected. Men value 
health for its own sake, as they value consumer goods. They value it 
above most other goods or services, being willing often to mortgage all 
they possess in search of health. They value medical attention even when 
it does not bring health, and so spend much money on the chronically 
ill, including those who will never again be able to work. If a govern- 
ment is trying to give people what they want, it seems right to conclude 
that they want health more than they want anything else. 

The practical problem is the cost of loading on to the budget the cost 
of the general practitioners’ service. The budget can bear the cost of 
public health measures quite easily. Hospitals are more of a strain, but 
their use can be controlled, and if finance is decentralized to municipali- 
ties and provinces, the clear link between cost and taxes will keep the 
demand for hospital facilities in check. The demand for general prac- 
titioners, however, is virtually unlimited. Countries which now have 1 
general practitioner to 20,000 of population could easily use twenty 
times as many as they have if there were uncontrolled access at zero 
price. 

At present, most countries have compromised. A skeleton general 
practitioner service is available on terms which make it attractive only 
to the poorest people. There are relatively few offices; so the patient 
must travel far, wait long, and receive very rapid and often superficial 
attention. This allows private practitioners to cater profitably to those 
who can afford to pay substantial fees. Medical insurance is beginning, 
but is not popular, because the trend of these countries is so markedly 
toward loading services on the budget instead of encouraging individual 
payment. The atmosphere of the second half of the twentieth century 
is not favorable to the economist’s theory of prices. 

HOUSING 

The trouble with houses is their expense. Nobody has discovered how 
to build a small but acceptable urban working class family house or 
apartment out of wood, brick, or cement to cost less than $1,200 with- 
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trol of building is much more important for the government than build- 
ing itself. Also important are measures to prevent the explosion of 
towns, by mailing it more attractive for people to remain in the country- 
side — ^but this goes far beyond our terms of reference. 

CODA 

The quantity and quality of government activity which underdevel- 
oped countries now demand for themselves cannot be provided (taking 
central and local authorities together) for less than 20 per cent of gross 
domestic product, even when defense and debt charges are excluded. Re- 
current expenditure on general and economic administration takes 6 
per cent; education, 3 per cent; health, 2 per cent; and welfare services, 
2 per cent. Capital expenditure is also heavy; public works (including 
roads, schools, and hospitals) take' 3 per cent, and at least 4 per cent is 
required for government enterprises (water, transport, ports, housing) 
or for lending to private enterprise through the government’s financial 
agencies (industrial banks, agricultural credit, housing mortgages). 
Some of the government’s capital needs can be met by borrowing at 
home or abroad; but private saving is so low that the government itself 
has to be a large saver Taxes and other revenues must come to at least 
17 per cent of GDP if it is to do what is expected of it. 

Quite a few underdeveloped countries have passed this level, through 
having rich mines to tax of windfalls in the terms of trade. Most are 
still far away, and embarrassed by the gulf between what their people 
expect and the taxes they pay. Bridging this gulf by teaching the people 
to pay more taxes is their chief fiscal headache. 

We have already suggested that decentralization is one of the best 
ways of persuading people to pay more, since it enables them to see 
clearly the connection between what they pay and what they get. The 
purpose of this coda is to make another, less orthodox, suggestion with 
the same objective. 

Several governments seeking financial support for new services have 
adopted the strategy of imposing a Hiew tax whose proceeds are tied 
to the new service. This ought to appeal to economists because the link 
berween tax and service increases the likelihood that the quantity of 
the service will be in line with the preferences of the public. The system, 
on the contraiy, is condemned by Anglo-American fiscal experts be- 
cause it reduces fiscal “flexibility.” They are not always consistent, since 
the same man will recommend a tax on wages tied to financing social 
security, but oppose a tax on beer tied to financing education. Incon- 
sistency apart, the condemnation seems out of place. At this time the 
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principal, problem is not greater flexibilit}' but making, it easier for peo- 
ple newly emerging to sovereignty* to learn the connection between taxes 
and sen,*ices and. therefore, to leam to pay more taxes. By tiie time 
this major objective has been achieved it wll not be difiScult to explain 
why flexibility requires that the practice be discontinued. Reconsidera- 
tion of the experts’ inconsistent and infle.xible position is invited. 

COMMENT 

Emile Despres. Stanford University 

Professor Le\\*is's essay on planning public expenditure in tmder- 
developed countries is rich in penetration, wisdom, and, good sense. 
It is to be hoped that it will be read — ^not merely tasted but also chewed 
and digested — ^by planners, ad\*isers, officials, and finance ministers in 
underdeveloped countries. The theoretical introduction is cogent and 
provocative, but it is the subsequent distillation of “practical” insights, 
drawn largely from the author's experience as adviser or administrator 
in Africa and in Jamaica, which gives the paper its distinctive value. 
Although some of the observations and recommendations reflect the 
special circumstances and problems of the countries in which he has 
served, most are of quite general applicability. 

According to Professor Lewis, the gap betw’een the appetite for in- 
creased public services and the willingness to bear increased taxes is 
particularly wide in the xmderdeveloped countries, and his paper is 
addressed to the problem of dealing, or coping,^ wth this gap. He em- 
phasizes the constraints withih which the budget maker must proceed 
in his efforts to bridge the gap. and avoids the economist's temptation 
to recommend unrealistic and extreme measures. On the side of revenue, 
the scope for tax increases is limited by the necessity of reserving a major 
share of the increments of national product — ^he suggests 60 per cent 
as a rule of thumb — ^for increased private consmnption. On the ex- 
penditure side, extreme austerity in public services is both impracticable 
and undesirable. Although heavily discounting the currently fashionable 
“investment in human capital” justification for large expenditures on 
education or health services. Professor Lewis nevertheless maintains 
that, even if viewed chiefly as consumption, public services should be 
accorded high social priority. I agree both with this formulation of the 
budgetary problem of underdeveloped countries and with most of Pro- 
fessor Lewis's specific recommendations. 

.A strong case is made for fiscal decentralization, partly on general 
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theoretical grounds but more specifically because of the special need 
in underdeveloped countries to establish popular awareness of the linh 
between increased taxes and expanded governmental services. This is 
undoubtedly good doctrine, but it is important to recognize that in most 
countries increased local financing of government services can, at best, 
proceed only slowly. Fiscal decentralization imph'es administrative de- 
centralization, and the necessary local administrative apparatus is usu- 
ally nonexistent. The central governments usually are not well fitted to 
administer education and health services, but, for better or worse, theirs 
is the only administrative apparatus which exists. Progress in build- 
ing up local revenues and local administration is likely to be least dif- 
ficult m major cities and the advanced sector, although in rural areas 
emphasis on fiscal decentralization might provide a means of reviving 
land taxes, which in real terms have decUned almost to the vanishing 
point in many countries. It must be recognized that the transfer to local 
fihancirrg of such services as education and health implies marked in- 
equalities between cit\' and country and between advancing and back- 
ward regions in the scope and quality of services, and that a substantial 
contribution from central revenues to the cost of these services is essen- 
tial if these inequalities are not to become unacceptably large. Since 
popular pressures for reducing regional disparities are very* strong, the 
role of central government finandng must remain considerable. 

Professor Lewis's proposal for earmarking of particular taxes to spe- 
cific services deserves serious attention. Although this device is already 
much employed today, its use could undoubtedly be further extended. 
VtTrether. in fact, such earmarking brings the quantity of the service 
more into line with public preferences is debatable, but its adverse effects 
are far less great than those of the tying v/hich results from separation 
of revenue and capital budgets. The present practice of building schools 
without teachers and hospitals without doctors or nurses might not 
c^ase if the distinction between revenue and capital budgets v/ere 
abolished, but this practice might become so.mewhat less common. Im- 
providence in public construction combined with neglect of the re- 
current costs of maintenance and operation is one of the worst features 
of public expenditure planning in underdeveloped countries. The sep- 
arate capital budget, under which borrowed funds are used only for 
capital outlays, does little or nothing to limit and much to distort out- 
lays. 

V.'ith respect to specific t3.'pes of expenditure. Professor Lewis's 
recomrr.c-ndaticn that it is more efficient to send students abroad for 
unr.-ersity education than to provide higher education at home is more 
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clearly valid for small African and Caribbean countries than for under- 
developed countries as a whole. Education abroad undoubtedly con- 
tributes to the serious “brain drain” from underdeveloped countries, and 
this must be reckoned as one of its costs. On the general question of 
costs of education and health sei^aces, there is need for greater informa- 
tion on the extent to which these services are subject to economies of 
agglomeration. Is it not much cheaper to provide education and health 
services of given quality in cities and towns than in rural areas? 

In his analysis of major expendiUme categories, Professor Lewis did 
not comment upon the typically large outlays for the mflitary establish- 
ment and other expenditures for ostentation and prestige — ^new national 
capitals, pretentious public buildings, international airlines, overex- 
tended .diplomatic establishments, and so lorth. In these fields of ex- 
penditure, the wants which are gratified are frequently those of the 
political leaders, civil serv'ants, and military officers themselves. The 
government, in its role as composer, often plays tunes for its own en- 
joyment, and the opportunity for economies in militar}' and ostentation 
expenditures is particularly great. 

Perhaps of greatest interest to builders of programing models is Pro- 
fessor Lewis’s proposed rule of thumb that the marginal tax plus saving 
ratio should not exceed 40 per cent, partly for incentive reasons and 
partly because growth of output goes hand in hand with an upgrading 
of labor from lower-income to higher-income activities. Large earnings 
from mining, favorable movements in the terms of trade, or a succes- 
sion of favorable harvests would raise this ratio, but it is probably true, 
as this rule of thumb implies, that an initial decision regarding the feasi- 
ble marginal ratio of taxes plus sa\'ing to output is the best starting' 
point in framing a development plan. For many countries, a marginal 
ratio of 40 per cent is still imattainably high. 
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Introduction 

The First Soviet Five Year Plan was oflSicially launched almost ex^tly 
thirty-five years ago. The hallmarks of the period that was ushered in 
therewith were rapid extension of social ownership beyond the limits 
of the modem urban sector, with the full-scale collectiwzation of agri- 
culture virtually completed by tlie mid-thirties; the establishment of an 
all-embracing system of centralized planning; and a remarkably high 
over-all rate of economic 'growth. The architects of the system have 
been insistent in postulating a three-way connection between these ele- 
ments. Without centralized planning, it was argued, there would be no 
comparable rates of growth; without extensive social ownership no 
effective centralized planning would be possible; and without thorough- 
going modernization and concentration of production in the wake of 
rapid economic growth, both planning and social ownership would lack 
a firm basis and would eventually either be subverted from within or 
destroyed from without.^ 

Note: The author gratefully acknowledges the support of the Russian Research 
Center of Harvard University and of the Russian Institute of Columbia University 
in the preparation of this paper. He is also indebted to Mr. Abbott Gleason and 
Professor Donald Keesing for valuable suggestions. 

^ Cf. the preamble to the First Five Year Plan for a very explicit statement of 
this view; 

“The great task of the five-year plan for the development of the productive 
forces of the Soviet Union through rapid industrialization and steady strengthen- 
ing of the socialist elements in national economy is to attain and to surjSass 
the economic level of the advanced capitalist countries in the next historical 
period, and thus to assure the triumph of the socialist economic system. . . . 
This makes it imperative to secure, with the aid of the colossal natural re- 
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In the context of the present inquiry, obviously enough, it is the first 
of these three propositions that deserves examination, although the 
other two arC by no means irrelevant. Few Western economists would 
disagree nowadays that the Soviet planning has been “about growth,” 
to paraphrase Professor W. Arthur Lewis’s well-known remark, and 
that it cannot be properly appraised without a clear notion of its per- 
formance in the realm of long-range development. It seems, therefore, 
appropriate to begin by surveymg this performance. 


The Development Strategy 

THE OVER-ALL VIEW 

In order to keep things in proper perspective right from the start, let 
us reveal an important part of the plot in advance. In Table 1 are shown 
some of the most recent Western measurements of Soviet development 
trends through 1958. 

It is, of course, impossible to discuss here the full implications of 
these figures. Some of them wMl become clear in the subsequent sec- 
tions of this paper.* A few words of comment are nevertheless in order 
al this point: 

1. The Soviet rate of growth of net national product has unquestion- 
ably been high. More specifically, it is well above the U.S. rate of 
growth over the same period (2.9 per cent during 1929-57), and it 
exceeds, although by an extremely small margin, the U.S. rate of growth 
from 1869-78 to 1899-1908 (4.6 per cent); in both cases, the dif- 
ference is significantly higher v/hen the Soviet series is presented “as 

sources of the Soviet Union, the advantages afforded by the system of an 
organized and planned national economy and the latest technical achievements, 
a higher rate of economic development than that yet attained by modem 
capitalist countries” (.The Soviet Union Looks Ahead, New York, 1930, p. 7; 
the translation has been slightly corrected). 

2 An extensive analysis can be found in Professor A. 'Bergson’s paper “National 
Income,” which contains Table 1, as well as in Professor Simon Kuznets’ “Sum- 
mary Appraisal,” both in Economic Trends in the Soviet Union (hereafter cited 
as ETSU, eds. Abram Bergson and Simon Kuznets, Cambridge, Mass., 1963. 

The general problem of the reliability of the underlying data and the reasons for 
not using official Soviet indexes must be likewise bypassed. The reader is referred 
to the abundant literature on the subject, more particularly, to Abram Bergson, 
The Real haiional Income oj Soviet Russia Since 1928, Cambridge, Mass., 
1961; Alexander Gerschenkron, A Dollar Index of Soviet Machinery Output, 
1927—28 to 1937, Santa Monica, Cal., 1951. Gregory Grossman, Soviet Statistics 
of Physical Output of Industrial Commodities, Princeton for NBER, 1960. G. 
Warren Nutter, Growth of Industrial Production in the Soviet Union, Princeton 
for NBER, 1962. 



TABLE 1 


USSR: Net National Product, Factor Inputs, and Productivity, 
Average Annual Rates of Growth for Selected Periods, 1928-58 

(per cent) 


1928-58 

(effective 

1928-58 years)® 1928-40 1940-50 1950-58 


Net national product 

In 1937 ruble factor cost 

4.1 

4.8 

4.2 

1.9 

6.8 

As composite, 1937 base'’ 

6.0 

7.0 

9.3 

1.7 

6.8 

Employment: number of workers 

(adjusted for nonfarm hours) 

2.0 

2.3 

3.7 

0.7 

1.2 

Reproducible fixed capital 

In 1937 rubles 

7.0 

8.1 

9.8 

0.5 

11.2 

As composite, 1937 base 

7.1 

8.2 

11.0 

-0.2 

10.9 

Farm land acres 

1.5 

1.8 

1.6 

-1.3 

3.7 

Livestock herds (1937 rubles) 

-0.2 

-0.2 

-1.9 

-0.8 

3.2 

j 

; 2.9 

\ 3.4 ( 

[4.2 ( 

,0.6 ( 

,4.0 

Selected inputs (1937 weights) i 

2.4 

\ 2.8 

{3.8 

0.6 

2.7 

1 

[ 2.9 

( 3.3 

(4.1 1 

1 0.5 1 

[4.0 

Net national product 

Per worker (adjusted for 
nonfarm hours) 

Output in 1937 ruble factor 






cost 

2.1 

2.4 

0.5 

1.1 

5.6 

Output as composite, 1937 

base 

3.9 

4.5 

5.4 

0.9 

5.6 

Per unit of reproducible fixed 
capital 

Output in 1937 ruble factor 
cost and capital in 1937 

rubles 

-2.7 

-3.1 

-5.1 

1.3 

-3.9 

Output and capital as 

composite, 1937 base 

-1.0 

-1.1 

-1.6 

1.9 

-3.6 

Per unit of selected inputs 






Output in 1937 ruble factor I 

i 1.2 

(1.4 ( 

0.1 ( 

^1.3 \ 

2.7 

cost and inputs with 1937 

1.7 

•^1.9 ; 

0.5 ^ 

1.2 < 

4.0 

weights i 

[ 1.2 

(1.4 1 

1 0.2 1 

' 1.3 ( 

2.8 

Output as composite, 1937 < 

, 3.0 

3.5 ( 

i 4.9 i 

fl.l { 

2.7 

base, and inputs with 1937 « 

3.5 

j4.1 i 

5.3 

1.0 

4.1 

weights 1 

f 3.1 

(3.6 ( 

5.0 ( 

f 1.1 1 

2.8 


“Excluding four war years. 

'’Comparison with 1937 in terms of the ruble factor cost of the given year. 

' Source; Abram Bergson, "National Income," in Economic Trends in the Soviet 
Union, ed. Abram Bergson and Simon Kuznels, Cambridge, Mass., 1963, p. 6. 
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composite, 1937 base.” ® The U.S. output during 1869-78 to 1899-1908 
is measured in 1929 dollar prices; a consistent recalculation in terms of 
prices of an earlier year might decisively alter the results of the compari- 
son of the Soviet 1937 factor cost series with the U.S. series for 1869-78 
to 1899-1908 (although it should be remembered that in the context 
of Soviet development, the 1937 factor cost was definitely not an early- 
year weight) . Moreover, even if such a possibility were disregarded, the 
Soviet tempo (when measured in 1937 ruble factor costs, at any rate) 
would not be entirely unprecedented. It has been exceeded, during 
periods of roughly comparable length, by Australia as well as by the 
United States (when the years 1869—78 to 1884—93 are considered) in 
the second half of the last century; and the very high Soviet growth in 
1950-58 was more than matched by West Germany and Japan during 
the same time span.^ These calculations are undoubtedly of interest. 
Yet the margin of non-Soviet superiority is low (within one percentage 
point) in all cases cited, and meaningful comparisons are therefore 
difficult, not only because of the refractory nature of the statistical ma- 
terial but also in view of the wide differences in the external settings 
and. in the size-and resource structures of the respective economies. 

2. The divergences in the Soviet rates of growth during the three 
subperiods are striking. In the period 1928-40 the rate of growth, high 
by any standard, varies sharply depending on the kind of measurement 
used — a disparity reflecting the extremely drastic and nonrecurrent 
change in the product mix during these years, v/ith the “composite, 1937 
base” method being better suited for indicating how much more efficient 
the Soviet economy was toward the end of the subperiod at producing 
the 1937 mix than at producing the old mix of 1928. (For a proof of 
this proposition, see Bergson’s The Real National Income of Soviet 
Russia Since 1928, Chapter iii, cited above.) The very high rate of 1950- 
58 (with the alternative ways of measurement cited above making no dif- 
ference) is determined in part by the fact that this period encompassed 
the five most successful years which Soviet collectivized agriculture ever 
had. (The post-1958 years which are not covered by the calculations of 
Table 1 show a marked slowdown in growth, due largely, although not 
exclusively, to the stagnation in Soviet agriculture.) The low rale of the 
forties is clearly due to wartime developments. 

3. The high rate of decline in the productivity of reproducible fixed 
capital can be viewed as the result of an extremely rapid increase of this 

3 Bergson, ETSU, p. 7. 

< See Kuznets, ETSU, pp. 335, 339 (Table VIII.3), and 355 (Table VIII.14). 
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capital in relation to the employed population — a point repeatedly 
stressed by Professor Bergson. But, as he indicates, this maj^ not be 
the whole stoiy. On the face of it, the time-honored law of diminishing 
returns can be (particularly for a “latecoming" countrc) effectivelv 
counteracted by internal and external economies of scale, the ope n in o 
up of new areas, and the increasing aoility to absorb and generate mod- 
em technologj*. True, it could be argued that in the Soviet case the 
capital accumulation had been proceeding too rapidl%’ for its effects on 
returns to be offset in such a way. But it is also not inconceivable (a) 
that some of these “offsets" were less than fully operative while others 
v,*ere being rapidly exhausted; (b) that the Soviet economy was suf- 
fering from certain built-in ineSdencies which pro\-ed less tolerable in 
more advanced stages than in the early ones, and (c) that the unusuallv 
rapid increase in capital stock reflected, in part, the urgent desire to 
compensate for some of these ineffidendes and to make up for the 
“comer-cutting" in the past As will be seen later, these obiter dicta are 
not entirely devoid of substance. 

4. The points presently to be made border on the obdous. As 
has been explained time and time again, quantity indexes, e^•en if con- 
structed with the utmost care, tend to understate the rate of growth since 
feey do not take fully into account the changes in quali^*; as a result, 
they are bound to favor an economy rehing in its grov^-th (as compared 
with other economies) more on rapid multiplication of broadly similar 
and highly standardired items, a large part of which could be used for 
purposes of self-reproduction, and less on continual improvements in 
qualit\-. (It is not suggested that an attempt to allow for such a purely 
statistical advantage is likely to reduce large differences between the ob- 
servable rates of growth to insignificance.) Lastly, and, in the present 
context, more importantly, the index numbers can give us a general 
notion of the speed with which the economy under re\'iew has been 
mo\Tng northeast (or southwest) on the production possibilities map. ' 
They cannot, and are not meant to. tell us whether the economy was 
“on the curve" at a particular point of time, that is, whether or not the 
familiar optimmn conditions were fulfilled, or more generally, whether 
the route chosen t^'as the most eSdent one from the dewpoint of the 
decision makers’ objectives. It goes without sajing that a summaiy' dis- 
cussion of die underhung developments and policies cannot provide 
an}-thing like conclusive answers to these formidable questions. It may 
ne\-ertheless help to establish a prima-facie case. 
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ment IT ratio because the lower share of consumers goods in the A total 
would be from some time point onward more than compensated for by 
the growing disparity’ between the A and B totals, due to the faster rate 
of addition to capital stock in A.® 

Consequently, in order to increase the rate of grouth. the relative 
share of capital goods in the total output as well as in the total capital 
stock of the economy in question would have to be raised accordinalv. 
Furthermore, an increase in the incremental capital-output ratio would 
demonstrably require a rise in the relative size of the capital goods 
sector if the existing rate of growth were to be maintained, and a cor- 
respondingly steeper rise if the rate of growth" were to go up — proposi- 
tions which could be comeniently stated in terms of the familiar Harrod- 
Domar equation.' No doubt the case for increasing the relati\’e size of 
the domestic capital goods industiy would be weakened if the imphcit 
assumption of a closed economy were relaxed — a point about which 
Marx was ver\’ explicit.® But by the same token a countiy facing sharply 

® For a rigorous proof, see E\'sey D. Dotnar. Esstn-s in the Theory cf Economic 
GroM ih. New York. 1957, Chap. IX. The path-breaking articles by the Sosiet 
economist G. Feldman, discussed by Professor Domar, are now a%-nilable in a 
slightly abridged English translation. See Foundctiorj: of Soviei Strategy for 
Economic Growth, ed. Nicolas -Spulber, Bloomington, 1964. 

■ The mutual tmnslatabiliw of the Marxian and the Harrod-Domar approaches 
was made verv* clear by Mrs. Joan Robinson (cf. her Rate of IrJerest and Other 
Essays. London. 1952, pp. 91, 95). Howesor, Marx did not make any e.xplicit 
use of the capital-output ratio in his model building. His “organic composition 
of capital” could be properly interpreted as an inde.x of the amount of capital 
per man. and a rise in tliis inde.x could be compatible, in iheoiy as well as in 
empirical fact vith an increasing, constant, or declining capital-output ratio, 
depending on the relative rates of change in the amount of capital per man and 
in the s’olame of output per man. (In fact, Marx came close to sajing this in so 
many n-ords: cf. Ccritcl, Chicago, 193?, III. 129.) The whole point, incidentally, 
has a direct bearing on the familiar proposition, according to which the rate of 
growth of producers’ goods must always e.xceed that of consumers’ goods in 
order to ensure the steady grov.th of the economy as a whole- This thesis, first 
expounded by Lenin in his Development of Ccpitclism in Russia, was adopted 
as a guideline by the authors of the First Five Year Plan, and has become one 
of the cornerstones cf So^iet economic orthodoxs", with Stalin restating it in a 
most dogmatic manner in his last major pronouncement. Actually, this “law” 
explicitly derived by its originator from the rising trend of the “organic composi- 
tion” applies only whenes'er the capital-output ratio, too. is rising, and/or when- 
ever economic grov.'th is not merely steady but accelerating, et the practical im- 
portance of this overgeneralization in the case under consideration was not great, 
for reasons which are im.pired in what has been said already and which will be 
further clarified as ve proceed. 

s “If a country is unable itself to produce the qua.ntit}' of machineiy which its 
accumulation of capital allons, it bus's it from abroad" (Theories of Surplus 
Value, London. 195i. p. 366). 
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dztedoT Z& ig terms of trade for its exports and yet resolved to increase 
sisniScantly its rate of grovrtn vronld be bound to rely more faea-vily on 
the services of domestic capital goods industries and bence to allot a 
nigber priori^.' to them than if trading prospects had been favorable. 
The circumstance that in a semideveloped countiy the capital-output 
ratio in Department I would tend to be higher than in Department 11 
(owing to the signiScanoe of handicraft in the latter sector and to the 
'virtual absence of consumer-durables industries) would add impetus to 
the shift in priorities. It gees without saying that the So'riet Union on the 
eve of the First Five Year Plan would St this general descripSon. It is 
liVewise evident that the policy of rapid expansion of Department I 
was. in the case in hand, in broad accord with the pattern of the coun- 
trsds natural resource endowment — and the existence of a signiScant 
‘^growth-oriented” nucleus inherited from the prerevolutionary past con- 
stituted an important added asset. 

In sum, the construct on hand seemed most helpful in providing the 
argument for a major shift in investment priorities. But granted that die 
shift was needed, how fast and how far was it to go? This, obviously 
enough, was the operadonaily important issue; and here the received 
theory could lend no aid and comfort to the eventually adopted polio}*. 
Indeed, some of the most bafaing problems of Soviet development 
strategy could be conveniently vie-wed in terms of a deliberate attempt 
to override the constraints inherent in the model and of the resistance 
encountered along this path. 

To be sure, some of these constraints were not spedScally Marxian. 
The “reproduction schema” clearly implies that the higher the rate of 
investment, the lower must be, on the assumption of full capacitv* utiliza- 
tion and/or of full employment, the absolute level of consumption. If 
this deciine in consumption were to be pressed far enough, “other 
things” would no longer remain equal; the drop in productivity of labor 
would reduce the size of total income, and “beyond a point this would 
be true also of the additional income to be obtained subsequently from 
additional current investment.”* Furthermore, there were numerous 
implicit and explicit caveats against unsettling disparities between ag- 
gregate supply* and aggregate demand which were bound to develop 
under capitalism as a result of discontinuous increases in investment 

^ ESP, p. IV: So'-iJt of the pc'-'.-Stalfc era not ntfreq'oently ex- 

pressed nnflzr vfeTiS, although thej- preferred to do rt tv eTuphasizntg t-te fa'v'or- 
at ie eftex:X5 cf rfrhtg cccnrmptfor: oa the rate of growth via the ircrease in labor 
preduotr/itv fcf. S. SutratHfn. “Balans Earcdcogo khoziaistva hah credie sots- 
ialisticheihogo piaaircr.-ar.iia," VopioTt elzorjcsr-Md, >»cr.-eiaber I95-, p. 36). 
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and wMcIithe socialist economy should strive to prevent.'® Yet the most 
distinctive contribution of the Marxian model consisted in explidth* 
relating the total and sectoral output flovrs to capital stocks vrhich pro- 
duce them, thus bringing in constraints on the capacit}' side. Concretely, 
an increase in the rate of in\-estment requires a -widening of the mar^ 
in producth^e capacitv- of Department I o-ver the replacement needs of 
the economy: this, in turn, calls for expansion in the capaciq.* of Depart- 
ment I both in absolute terms and in relation to the total capital stock. 
Yet the logic of the model implies that such an expansion cannot be of 
the blitz ^'a^^^.'; its rate of speed is decisrvely controlled by the 
of Department I at the begirming of the reles-ant period, as -well as by 
the required amount of capital stock per unit of the increment in ca- 
paciq.', the length of the gestation period of new plant, and the size of 
the investment demand coming from Department II; assuming that the 
last-mentioned limitation could be lifted by a highhanded decision, the 
others -would remain in force.*- A blow-by-blow comparison between a 


Cf. Ccritd, n, 361-52, as -well as the following passage: 

”On the basis of sodal prodceiion. it must be ascertained, on -what scale 
those operations -wnich vdthdraw labor and means of production from it for 
a long time -without furnishing in return any useful product, can be carried on 
without injuring those lines of production -which do not only withdra-w con- 
tinually, or at several intervals, labor-power and means of production from it, 
but al,«o supply it with means of subsistence and of production'' {ibid^ p. 412). 
*■' A simple numerical example (or rather an extensive hint at such example) 
may serve as an illustration. Let us assume that i-aluts of the capital stoci K, 
national income P, and N-olume of investment / are 300. 100, and 15. respectively, 
and (for the sake of simplifv-ing our arithmeuc) that the capital assets are 
permanent- On the further assumption that the capital-output rado V is the 
same in both departments, we can derive sectoral values from these aggregates; 
A,, 1',, and 7, would then equal 45 (15 X 31, 13. and 2d25, and and J; 

wo-uld Eccordinglv- ecua! 255. S5. and 12,75. respectively. Following the Haitod- 
Domar formula, the rate of growth, r. would then be 5 per cent. Suppose ^now 
that the economv in question desires to double its r, which can be accomplished 
only bv doubling ihsi~Y ratio, provnded that V remains constant. But in order 
to do the K ratio must likewise double. It can easily be shown that even 
if our economv is piec-ared to go to the extreme of ptowang its total investment 
back into Decartm-ent^I. and thereby foregoing any increase in the capital stcck 
of Department II for the duration, it -will take /our yei-s, counting from the 
bednning of this relocation, to attain the desired target, and that the choice of 
a less drastic alternative (su& as the Feldman-Dcmar espedient of fixing the 
at the level of the terminal I -b F ratio for the duration) would 




1 ra 


to skip not'cnlv the net investment b'ct aLvo the replacement 
cent II. and this' would permit the shortening of the relocatio: 


now be pcssfcie 
quota of Decartme 

perio-i (In cur numerical example, by adding the over-im replacement quota 
of 20 to the same Y and mocifvnng the sectoral proportons accoraingiy, such a 
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full-fledged model of this type, with the realistic numerical magnitudes 
inserted in proper places, and the Soviet long-range plans cannot be 
attempted here. But even a quick glance at a few selected aggregative 
targets reveals a monumental divergence. According to the final draft of 
the First Five Year Plan, fixed capital stock of the economy was to in- 
crease by more than four-fifths during five years, the national income was 
to double, and the gross investment in fixed capital was to more than 
treble its volume. This herculean feat was to be accomplished by an 
economy whose fixed capital-output ratio in the base year of the op- 
eration equaled 2.9 (with an expected decline to the level of 2.5 in the 
terminal year), the rate of net investment in fixed capital was 16 per 
cent, and the average length of construction period of new plants ap- 
proximated 4—5 years.^^ To make things worse, about 40 per cent of 
Soviet gross investment on the eve of the First Five Year Plan took place 
in highly primitive peasant agriculture and was therefore to a large ex- 
tent technologically incapable of being shifted toward the modem capi- 

policy would result in the reduction of the minimum relocation period by one- 
half.) 

We have been thus far assuming the average gestation period to equal one 
year. What if, say, a three-year gestation period is assumed instead? It could be 
easily demonstrated that the rate of growth would then be reduced as compared 
with the previous case, albeit not very significantly. (In our example, r would 
drop from 5 per cent to 4.8 per cent.) On the other hand, the faster an economy 
grows, the more pronounced such a reduction will be, because the age group 
of investment projects reaching the maturation stage will be smaller in compari- 
son with the still incompleted age groups than in an economy growing more 
slowly. For related reasons, the immediate effect of an increase in the rate of 
investment on the average length of the gestation period (and hence on the rate 
of growth) would be higher than the sustained effect pf the already established 
higher rate. Lastly, the emergence of bottlenecks would obviously affect adversely 
the gestation period and the rate of growth. (All these points are briefly men- 
tioned in Domar, op. cit., p. 249, footnote.) In the original model of Volume II 
of Capital all these complications are avoided, since the average service life of 
the “constant capital” and the gestation period are taken to equal one year. (This, 
to be sure, would permit very rapid changes in the structure of capital stock if the 
whole gross investment were to be “plowed back” into Department I.) Yet Marx 
was very explicit about the unrealistic nature of these assumptions, and so were 
his followers. 

For data on capital stock, national income, and investment see Gosplan SSSR, 
Piatiletnii plan razvitiia narodno-khotiaistvennogo stroitel’stva SSSR, Moscow, 
1929-30, I, 127-28; II, part 2; p. 38. In distinction from Professor Bergson’s 
estimates quoted above the relevant aggregates are measured at 1926-27 mar- 
ket prices, and national income is shown exclusive of services. The data un- 
doubtedly require a good deal of furthpr processing in order to be used in 
statistical work; this applies with particular force to the capital stock figures. 
For broadly illustrative purposes, however, the quoted figures are adequate. For 
data on construction periods, see B. A. Gukhman, “Na rubezhe,” Planovoe khozi- 
aistvo, August 1928, p. 135. 
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of investment detennined by tlie existing capaeiU- of Department I), 
the longer the technologically given average gestation period, the more 
in^■estmen^ projects would be in operation at any given point of time: 
'this would mean added organiraiional difficulties, with feedback effects 
on the length of the gestation period and on over-all efficiency of the 
economy. 

4. The introduction of technological change into the picture, finallv, 
reveals several new aspects of waste inherent in conditions of over- 
strain. The phenomenon of delay's in completion of projects and of 
temporar\* idleness as a result of bottlenecks in complementaiy lines 
acquires a new dimension: Plamts might become obsolescent ver\* soon 
after ha\ing entered full-scale operation, if not before. The switch from 
old technologv' to new. whenever it entailed an extensh'e reconstruction 
of plant at the giving and or receiving end. was made costlv and time 
consimung because the construction processes were slow — a considera- 
tion acquiring an added edge in the situation of shortages, with strong 
built-in pressures to ‘‘deliv'er" as soon as possible. Moreover, managers 
impelled to add powerfully to their capacitv- and to show results quickly 
could ill afford to experiment at length with new technologv-. to carrv- 
out adequate explorations in determining the location of the new plant 
(a particularly cniciai matter in the case of extractive industries), or 
more generally, ‘ho study everv'thing thoroughly, to weigh all pros and 
cons, and to avoid rash decisions.” as Mr. Khrushchev put it several 
years ago.-^ (These difficulties, one might add, would lend force to the 
notion that absorption of new technolpgv- cannot be fully effective 
when carried out in a huny — a point stressed by Mr. Kaldor in his 
recent vvx)rk on the theory of economic growth.) The adverse effects 
of such comer-cutting, extensiv'ely recorded in contemporaneous Soviei 
writings, proliferated far and wide: and. in virtue of being embodied 
in durable stocks of productive capital, they could not be treated as a 
short-nm phenomenon. 

To be sure, if this were the whole storv-. it would be hard to see why 
the Soviet economy did not collapse sometime between 192S and 1932 
or was not forced into a headlong retreat. Are we to conclude that 
important countervailing factors were overlooked and that there was 
more ‘'give” in the Soviet economic sv-stem than our analysis would sug- 
gest? Furthemrore, we have been talking uniil now about the First Five 
Year Plan only. Yffiat about the later period? As will be shown, im- 
portant relaxation possibilities did exist: but while they helped to pull 

Quoted in Jsnuar?- P. 1P6?. 
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ths system over the hump ^nd to let it grow, they were unable to trans- 
mute a wasteful path of expansion into an efficient one. 

FOKEIGK TEADE 

We noted earlier that foreign trade could, under propitious circum- 
stances, permit an economy bent upon growing to forego a correspond- 
ing expansion of its own Deparunent I; but circumstances were far from 
propitious for the Sonet Um'on of the late twenties. Actually, the situa- 
tion was more complex than this obser/ation might indicate. It is true 
that the Soviet Union’s terms of trade during the First Five-year Plan 
fell from 100 in 1929 to 71.5 in 1933 fin fact, they had been steadily 
deteriorating since 1925). Yet during 1929-31 the volume of Soviet 
foreign trade attained its all-time peak of the interv/ar period. Ivfore 
specifically, the gross imports of capital goods amounted to between 12 
and 14 per cent of the Soviet gross investment in these years; and this 
presumably accounted for about half (or, not inconceivably, more than 
half) of the value of Soviet investment in equipment and installation which 
constituted 12 to 15 per cent of Soviet gross investment at that time.” 
Professor HoLzman is undoubtedly right in concluding that “if the Soviet 
economy had been closed completely during the First Five-year Plan, 
industrialization would have been seriously retarded if not completely 
stopped for a number of years.’' 

The opportunity to trade, it goes without saying, helped to reduce 
some of the_ disproportions noted before; but it could not eliminate them 
completely, given their extent and multiplicity. It wEl be recalled, for 
instance, that basic materials were among the worst laggards; but here 
the direct contribution of foreign trade was relatively small, although the 
“underfulfillment" in iron and steel would undoubtedly have been more 
grave had it not been for large-scale imports of metallurgical equipment. 
Moreover, the same overambitious plans that made imports of foreign, 
capital goods so vitally important were putting obstacles in their way 
by generating shortages of some of the most tradable commodities and 
thus making their large-scale exports a hem.y burden. Lastly, the au- 
tarkic proclrrities of the system’s directors tended to keep foreign trade 
more hmited in scope, and to confine its extensh'e use to a shorter time 
period than the principle of comparative advantage would require after 

For data o:n So-dit Irzdi, s;e Frznklyn D. Holzaizn, “Foreigr. Trade,” ETSU, 
p. 305. For data o." invertmer;: brealaJown, see Tsvntral'noe StathtichesEce 
Upiavletiie pri Sw/ete 'dirAstrov SSSP„ Xcrodr.ae kkozicsstvo SSSR v I95S godu, 
Moscow, 1959, p- 620. Tee figures may not fce strictly comparable. 

Holzroan. in ETSV, p. 3i£. 
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all proper allowances for dynamic considerations and for security needs 
had been' made. It was therefore not surprising that during the Second 
Five Year Plan, when the acute crisis stage was over, the share of gross 
imports in the Soviet gross investment dropped to a mere 2 per cent.==^ 

FACTOR PROPORTIONS 

At first glance. So\net policj’ in the matter of factor proportions would 
seem bewildering in the extreme. On the one hand, the biggest possible 
sizes of plant in industr)' as well agriculture were striven for, and ap- 
plication of the most up-to-date technology’ was relentlessly pressed for- 
ward, even if it entailed high capital-labor ratios. Yet at the same time 
quite different policies were followed. The highly capital-using housing 
and railroad transportation sectors were scheduled to expand their ca- 
pacity at a rate below the all-economy average right from the start — 
and their actual growth turned out to be even more modest. Auxiliary 
processes in industry’ such as repair, packing, and intraplant transporta- 
tion activities were carried on in a highly labor-intensive fashion. Some 
of the new equipment did not measure up to high technological stand- 
ards, but had relatively low resource content and short construction 
periods. Old plant was being retired, as a rule, not on account of 
obsolescence but only after becoming physically unusable. Lastly, the 
degree of planned capacity utilization in industry’ rose above the planned 
level, as the increase in the nonagricultural labor force e.xceeded the 
target by' nearly 100 per cent during the First Five-year Plan and has 
continued to e.xceed its targets (although by much more modest margins) 
ever since."- True, this diversity in approach could be interpreted as the 
“dual-economy" policy, and such a strategy makes good sense when- 
ei’er a sizable sector witli an above-average capital intensity is expand- 
ing much more rapidly than the rest of the economy and at least some- 
what more rapidly than the capital supply, while large reseiv'es of open 
or disguised unemployment still persist. The Soviet Union of the Five- 
Year-Plan period, at any rate in its early stage, was definitely in this 
class, although, in distinction from the “ideal type" analyzed by Pro- 
fessor Eckaus.'--’ some of its low-priority sectors would be highly capi- 
tal-intensive and therefore could not be pushed far into the labor-in- 
tensive range of their production isoquants. Yet while the implicit 
principle of dualism was sound, its application in the case on hand was 

Ibid. 

-- See ESP. p. S4. The second Five-year Plan was the only exception. 

Cf. R. S. Eckaus. “The Fttetor Proportions Problem in Underdeveloped 
.Areas,” Amcrk\m Ecoitorr.ic Review, September 1955. 
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highly questionable, to say the least. The system’s directors were pushing 
too far and too hard in each of the directions indicated. But they 
neglected, or deliberately scuttled, several opportunities to use the dual- 
economy approach in a much more effective manner, and all these 
errors of commission as well as of omission were largely (although not 
exclusively) due precisely to the beating-the-clock nature of the de- 
velopment pattern. We shall attempt to substantiate these assertions by 
going down the list of major cases as rapidly as possible. 

“Giantism." The policy of favoring the construction of plants of un- 
usually large size, known as “giantism,” can be dealt with briefly because 
the salient facts are relatively well known.®^ The typical inefficiencies of 
the “giants” of the early thirties could be summed up under the following 
headings : ( 1 ) internal diseconomies of a conventional sort, caused by 
growing difficulties of management, rising cost of intraplant transporta- 
tion, and the like, (2) external diseconomies reflecting primarily the 
heavy burden placed on the national transportation system, (3) ab- 
normally long gestation periods, causing the returns from some of the 
large projects, if properly discounted, to be lower than the returns from 
quick-yielding small projects that could have been undertaken instead. 
(In some instances, no doubt, the prospective advantages of the larger 
plant would be sufficiently pronounced to make the projects in question 
pass the test of the appropriate time discount if such a test had been 
applied.^®) The “giantist” policies were checked and partly reversed in 
the late thirties when pressing demands of the approaching , war made 
output delays a matter of the utmost gravity. As recent Soviet literature 
on the subject indicates, however, the old trends are again operative.^” 

In short, the sound notion of skipping technological stages and mak- 
ing extensive use of the economies of scale in a rapidly developing 
“latecomer” country have often been carried to seemingly absurd ex- 
tremes. The obvious question to be asked is: Why was this done? The 

The most substantial Western work in this field was done by Professor Leon 
Smolinski. See his paper, “The Scale of Soviet Industrial Establishments,” Ameri- 
can Economic Review, May 1962, and his as yet unpublished Ph.D. dissertation 
(Columbia University, I960) on the same subject. Unfortunately, no comparable 
attention has been given thus far to agricultural aspects of the same phenomenon. 

2* “(Some of] these projects (such as Hire Magnitogorsk combine, for instance) 
justified themselves brilliantly. Other projects for which even a correct calculation 
would havd yielded a low percentage rate of effectiveness, did not justify them- 
selves (e.g., the giants of the food industry, some hydrostations which remained 
underutilized for years, and others)” (L. V. Kantorovich, Ekonomicheskii raschet 
naiiuchshego ispolzovaniia resursov, Moscow, 1959, p. 223). 

Sec, e.g., la. Kvasha, V. Krasovskii, “Ekonomicheskaia effektivnost kapital- 
nykh vlozhenii,” Kommunist, October 1961, p. 71 
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foregoing discussion suggests two possible explanations. The actual 
length of gestation periods in the ‘‘giantist’’ projects was underestimated 
to a tnily fantastic extent, particularly during the early years of So^•iet 
planning. Furthennore, gi\'en the stupendous size of the in^'es^ment pro- 
gram and the firm resoh-e of the s}-stem’s directors to push it through, 
the idea of concentrating the few available managers and skilled workers 
in a small number of the largest-size plants rather than haxing them scat- 
tered over a much greater number of smaller plants may have seemed 
appealing even with more realistic estimates of the completion time. As 
will be seen later on, this was not the whole story, and it is by no 
means certain that the adopted solution was in fact superior to the 
rejected alternative. But this merely underlines once more a very basic 
point; '^'ithin the specific framework of So\iet o\‘er-aIl strateg}’. the 
possibilities of haltvi-ay “rational” decisions in more limited problem 
areas were nil; it was a matter of choosing the “second worst” rather 
than “second best.” 

Economizing on Social Overheads. WTiile a “giantist” policy in a 
capital-poor cotmtiy- is a dear case of waste, the austeriti' in outlaj'S for 
social overheads in a similar situation is parsimony of a double-edged 
kind. As was pointed out repeatedly in recent writings on the economics 
of development, capital satings of this sort could, depending on the cir- 
cumstances, be partially, fully, or more than fully offset in their intended 
effects b}' the adverse impact on the over-all efBdenc>- of the sj-stem.*- 
True, in tlie case of Sodet transportation there was an important strike 
in favor of the “economizers.” The Tsarist regime had bequeathed to its 
successors a railroad netn'ork of relath’ely recent xintage, built quite 
substantially “ahead of demand”; hence its capaciti* could absorb with- 
out undue strain a bigger load than it had to can}' by 1928, in sphe of 
the policy of imderinvestment in transportation for the benefit of ac- 
celerated investment in industr}' dining the mid-tn'enties. This slack, in 
all likelihood, could have sustained an effecth'e level of performance in 
an economy growing 'at a fairly respectable pace, without any dramatic 
expansion in the railroad facilities. But — ^the same problem once again! 

Moreover, whate«r one may think of the allegedly “djuamiring” rep^us- 
sions of bottlenecks in social osTrheads in a totally uncontrolled and tspicallj' 
sluggish underdeveloped economy, a deliberate strategy of “unbalanced growth” 
STOuld certainly be odd in a sj-stem in which major ins-estment decisions with re- 
gard to all sectors are made c^tralh- and the dedsion-makers are, to say the least, 
quite adequately “stimulated" in matters of growth. As will be seen later on, this 
does not mean' that an “unbalanced” behasior pattern is entirely absent in the 
Sodet economy; hut it constitutes a sign of sveakness in the sj-stem rather than a 
source of strength. 
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The DvW cntmnts into the Intor force could be used to mise the desree 
of utilization of the existing plant and to create components of the new 
ones ndth not much more than bare hands, as construction work was 
highly labor-intensive. Less spectacularly, but more importantly (kid, 
from the A-iewpoint of the Western marginalist, most appealingljO, they 
could be used not only in lieu of capital goods which had yet to be built, 
but also to. release some of the actually e.xisting capital goods to uses in 
which the elasticib.’ of substitution of labor for capital was low. It cannot . 
be denied that if the planned figure for the nonagricultural labor force 
had not been exceeded, the OTCr-all output targets of the First Fwe-year 
Plan would have fared ver>- much worse than they did. The same held 
true, if to a much attenuated degree, with regard to the later plans. 

However, 'while the momentous mobilization of labot resources prob- 
ably saved the day, it could not work miracles. The basic disproportions 
m'thin the industrial sector lost their e.xpIosi\-eness, but did not disap- 
pear. A major influx of labor into construction work could help to ex- 
pand its volume, but not to shorten the long gestation period; in fact, the 
spreading of the limited supplies of scarce managerial skills over the 
rapidly growing number of unskilled laborers had. more likely than not, 
the opposite effect. Some technological coefficients refused to be “un- 
fixed”: Abundant labor was not a good substitute for steel needed in 
metal-processing, nor was it very helpful in getting more pig iron out 
of a given blast furnace. Moreo%’er, the social cost of the whole opera- 
tion was far from negligible: The major entries in the bill of particulars 
included widespread destruction of equipment during the early j-ears 
in the process of ‘fleaming by spoiling” (as Professor Berliner has called 
it) ; a marked increase in the disparitj* between the rapidly increasing 

See Joseph S, Berliner. Factory end Manager ir. tke USSR. Cambridge, Mass., 
1957, p. 139, In a speech made at a somewhat later date Stalin tried to present 
this policy as a result of a deliberate decision: “We were confronted by a dilemma: 
either to begin with the instruction of people in technical grammar schools and 
to postpone for ten >-ears the production and mass utilization of machines, tmtil 
technie^ly trained people are turned out by the schools, or to proceed directly 
to the building of machines and to develop a mass utilization of machines in the 
national economy so that in the v’erv' process of building and utilizing machines 
people would be taught technique and trained cadres would be turned out. We 
chose the second alternative. We proceeded openly and consciously to the inevit- 
able ouUavs and overe-xpenditures associated with the shortage of sufficiently 
trained people who know how to handle machines. True, we destrov^d many 
machines at the same time. But at the same time we won Ae most important 

thine time and vw created the most precious thing in the economy — cadres" 

(quoted in ibid., pp. 13S-39 from Pravda. December 29, 1934). 

In the light of what was said in the text about the-labor overfulfillment of pie 
initial l.abor force target for industry, this sounds like an ex post rationalization 
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wage bill and the sluggish supply of consumer goods with mounting in- 
flationary pressures as an inevitable result; and dramatic deterioration 
of urban housing conditions. In addition, some of the “micro”-policies 
mentioned before were much less impressive in their implementation 
than in principle and have met with stern objections in Soviet economic 
writings. Since these criticisms have not yet received adequate attention 
in the West, a brief summary of the points raised may be in order: 

1 . The coexistence of highly mechanized technology in main produc- 
tion processes and of labor-intensive methods in auxiliary work is far 
from perfect, with the labor-intensive component frequently developing 
into a bottleneck.^® 

2. The repair work and spare parts supply are fully subject to 
economies of scale and should be concentrated in large-sized specialized 
plants rather than be performed in a fairly archaic manner as sub- 
sidiary activities of the production enterprises.®^ 

3. The cheapness of some of the lightweight machines and the capi- 
tal savings attributed to slow retirement of old plant appear in a different 
light if one considers that fully one-third of the total stock of Soviet 
machine tools was employed in 1962 in repair shops in order to main- 
tain decrepit and inferior equipment in operation.®* 

4. When the postponement of replacement does economize on ma- 
chinery, it is not always worthwhile because of the heavy strain on sup- 
plies of fuel, raw material, and electric power which old equipment 
consumes in excessively large amounts and which happen to be heavily 
capital-using.®® 

The strictures, while well taken, seem a bit too harsh. The critics 
were unwilling to consider the possibility that the condemned policies 

plus an understandable attempt to make the best of a disappointing development. 
Also the sure touch in rigging the argument by overdramatizing the alternatives 
is worth noting. Actually there is no good reason to assume that the Soviet plan- 
ners faced an either-or choice between “postponing for ten years the production 
and mass utilization of machines” and increasing this production and utilization 
at a backbreaking speed. A less precipitous infusion of unskilled labor into the 
industry would not only have reduced the wastage of scarce equipment, but 
would have made it easier for the seasoned workers to tutor the new recruits 
which would have enhanced the effectiveness of the learning process. 

Cf. Akademiia Nauk SSSR, Voprosy povysheniia proizvoditelnosli triida v 
promyshlennosti SSSR, Moscow, 1955, p. 252. 

Cf. S. Kheinman, “Promyshlennosti — progressivnuiu otraslevuiu strukturu,” 
Kommunist, July 1963, pp. 92-93. 

Cf. B. Kapitonov, “O povyshenii kachestva sredstv proizvodstva,” Voprosy 
ekonomiki, October 1963, p. 39. 

Cf. A. Nolkin, “Povyshenie ekonomicheskoi effektivnosti i osnovnye voprosy 
razvitiia obshchestvennogo proizvodstva v novoi piatiletke,” Planovoe khoziaistvo, 
June 1964, p. 2. 
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need not have been equally wrongheaded in all cases, and that they 
"may have made more sense, or less nonsense, at early stages when they 
could be interpreted as a way of borrowing against the future; more 
generally, the connection of these practices with the over-all growth 
pattern was not made explicit.®-* Yet at die same time a broader point 
which would have been particularly pertinent for the early period of 
planning was never brou^t up, and quite understandably so. 

EXIT MIXED ECONOMY 

By applying policies described above, the system’s directors were, 
in a sense, substituting not only labor for capital, but also “dual econ- 
omy” of a substandard sort for a much more sensible sort, that is, for 
a system in which a private sector comprising small-scale producing 
imits would be operating alongside a publicly owned sector of mod- 
em large-scale establishments, and in which there would be a good 
deal of variety in sizes, levels of technology, and forms of ownership 
within particular industries as well. This was, to be sure, precisely the 
setup which existed in the Soviet Union during the so-called New Eco- 
nomic Policy of 1921-28. And although the problem of the proper 
interrelationship between the two sectors gave rise to intense debates 
within the ruling party in those years, there was a wide measure of 
consensus among die Communist and non-Communist experts with re- 
gard to fundamentals. The performance of the two-sector system in 
promoting the economic recovery was rated highly. It was agreed that 
public ownership had a firm basis in modem industry because of pro- 
nounced economies of scale and complementarities prevailing' there, 
and that it could perform a valuable role in promoting the extensive 
restracturing of the Soviet economy that was on the agenda. But these 
advantages, it was believed, were less significant in agriculture where 
the superiority of “bigness” was less striking, the role of incentives 
rooted in individual ownership very great, and opportunities for in- 
creases of efficiency within the limits of existing size distribution and of 
relatively labor-intensive technology far from exhausted. Hence the two 

Some of the cited practices could not be regarded as deliberate adjustments 
to the actually prevailing, or anticipated, factor scarcities. They constituted either 
ad hoc responses to bottlenecks which came into being after the construction and 
output plans had jelled, or attempts to minimize prospective losses on account of 
uncertainties in supplies by reducing the number of “linkages and sticking to 
whatever plant one has got, good, bad, or indifferent. A minor self-reinforcing 
process might be at work here. Preservation of large blocks of aged plant was 
likely to lead to sudden collapses ever}’ now and then; and this “radioactive de- 
preciation,” when occurring at strategic junctures, could have considerable reper- 
cussions, thus adding to uncertainty. 
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sectors were expected to coexist “in earnest and for a long time,” as 
Lenin had put it; the reorganization of agriculture along the lines of 
collective ownership was to come only after the development of indus- 
try had made big strides forward and, more specifically, after the 
capital goods industries had expanded powerfully enough to be able 
to supply the needed amount of large-scale farming equipment without 
prejudice to the needs of the nonagricultural sector. Indeed, the final 
draft of the First Five-year Plan was explicit in assuming' that the dual- 
istic structure would endure well beyond the quinquennium. Yet the 
“overfulfillment’-’ was monumental. The collectivized sector of agricul- 
ture accounted in 1932 for 78 per cent of the total sown area instead of 
13 per cent as scheduled, and by 1937 individual peasant farming had 
virtually disappeared. 

In the light of all the foregoing, the logic of this turnabout seems not 
hard to grasp. Ragnar Nurkse put it well by saying that the main 
purpose of collectivization was to collect. Considering the speed of in- 
dustrialization and the drastic nature of the shift of investible resources 
toward the capital goods sector, the urban demand for foodstuffs was 
bound to, and did, increase a great deal faster than the volume of indus- 
trial commodities available to the peasantry; in fact, the latter presum- 
ably declined in absolute terms, at least temporarily. Indeed, the two 
strongest “relaxation” factors which we have discussed — larger-than- 
planned increase in the urban labo ' force and the brief but dramatic spurt 
in the export of agricultural products — powerfully added to the disparity. 
In such a situation, to use Marx’s phrase, “inequivalent exchange” of a 
most drastic kind was in order; the peasant had to be prevailed 
upon to give up more in return for less than, or at best for as little 
as, before. But it was far from certain that conventional ways of 
bringing about forced saving — direct taxation and price manipulation 
— would be effective for the purpose in hand. In fact, the Soviet peasants 
had repeatedly demonstrated their ability to dodge the first and to resist 
the second by sharply re'ducing the marketable share of agricultural 
output and devoting the unsold balance to use on their own farms. 
Such massive “withdrawal from the market” would obviously represent 
a threat to the industrialization program — a contingency which would 
appear all the more grave when we consider that the marketable share 
of grain was fps a result of the egalitarian distribution of land in 
1917-18) no more than half of its prewar level on the eve of the Five 
Year Plan. Collectivization which would do away with peasants’ power 
to bolt and would put the state in effective control of the deliveries 
seemed like a perfect solution. Was it? 
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The above question, in tiiis ■writer's opinion, cannot be ans^red 
by a clear-cut ‘Ves" or “no" in terms of economic considerations alone. 
(We refer, to be sure, to the economic considerations rele\-ant for the 
st-stem's directors and their over-aH strategy,-: from the viewpoint of 
efficiency of the agricultural sector and of the constrmers' preferences 
the answer -n'ould be grimly unequh-ocal.) The marketable share sharply 
increased during the period of the First Five Year Plan and has con- 
tinued to rise ever since. Yet the food ration secured for the urban 
poptilation ■was. particularly in the early stages, too low to sustain the 
desired productirit\’ standards in industrial ■n’ork, because total agricul- 
tural output showed a marked decline (and. in the case of animal prod- 
ucts. a catastrophic drop) during the First Five Year Plan, followed 
by a tortuously slow upward climb later on. Unsatisfactor}' as this state 
of affairs ■was, things would certainly have been much worse if the 
st-stem's directors had not stepped into the breach created by the 
slaughter of more than half of the working Iwestock. and raised the 
supplies of large-scale mechanized farm, equipment to several times 
the size of^the initial targets. But this meant that peasant resistance 
against the loss of economic independence forced the Soriet leaders to 
divert large amounts of desperately scarce investible reso'urces. domestic 
.as well as foreign, from the high-prioritj* areas and to channel them 
into a sector which would otherwise have been a “natural" one for 
expanding at a relatiN'ely’low capital cost.^-' 

It is hard to say whether or not the ad%'antages of increased market- 
able share offset these drawbacks. As Professor Bergson pointed out. 
the splem's directors could still have gone a considerable distance in 
bringing about an increase in the peasants' marketable share without 
collectivization even though some of the means used would have^ to 
be rather severe.*^ Besides, if the need for the rapid mechanization of 


It is worth noting, to give just one e.varnple, that the tractor indust^' con- 
sumed 50 per cent of the total annual output of quality rolled steel in IPeZ (.see 
M. Gaiviner Clark. Tht Ecx'^rp^iics of Soviet Steel. Cambridge. Mass,, 1956. p. 
161. This percentage share declined later on as the rate of increase m the annual 

output of tractors slackened. ..r v 

**£5P. p. ;.s?. The relevant paragraph deserves to be quoted in full: "If the 
government had r!^^er taken its fateful decision in favor of wholesale coll^tivi- 
calion and had chosen instead to continue to rely on independent peasant 
how 
Soidet 
regardinc 



might have suffered. But 
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agriculture had not arisen, some of the resources that went into this 
crash program could have been used to produce industrial consumer 
goods for the peasants and thereby strengthen the latter’s inducement 
to seU. But even if the resources thus released had been fully used for 
the expansion of the capital goods sector either directly or via foreign 
trade, the “disproportions” within that sector could have been markedly 
reduced, and fewer extra workers would have been needed to plug the 
gaps; as a result, a smaller marketable share might have been tolerable, 
particularly since it would have constituted a lower percentage of a big- 
ger total. Lastly, although the drastic switch was a once-and-for-all affair 
and the share of agriculture in total investment dropped sharply after 
1933, the needs of maintaining, servicing, and further expanding the 
stock of mechanized agricultural equipment probably constituted a 
heavier drain on the capital stock goods sector than would have been 
the case if the old horse-and-plow technology had been supplanted in a 
less hurried fashion. 

However, all this is highly speculative. And this inconclusiveness 
merely underlines the fact that in an economy forced to expand at a 
rate heavily overtaxing its capacity, the choice between dualism and for- 
ward flight is sometimes very much touch and go on purely economic 
grounds, and other considerations, still to be discussed, must come into 
play in order to bring about a final decision. 

IS OVERSTRAIN DISAPPEARING? 

We are left with an unanswered question. Was not the First Five Year 
Plan largely unique, and did not things improve later on? If the war and 
immediate postwar years are disregarded, this was true almost by defi- 
nition. Because the First Five Year Plan assigned an overriding priority 
to the capital goods sector, and subsequent plans followed suit, the 
share of Department I in the total capital stock was increasing from one 
plan to another. Hence some of the basic disproportions of the early 
years could be gradually reduced, particularly since the planned rates 
of over-all output increases did not rise (in fact, they slackened some- 
what). Over-all factor productivity has undoubtedly been rising on 
account of an increase in skills at all levels, the shift of the work force 
from less productive to more productive occupations, and technological 
advance. Yet this is only one side of the story. While the capacity for 

says nothing of the wholesale losses that attended institution of this form of organ- 
ization to begin with.” 

“Still and all, in order to match the record regarding marketings, some sort of 
war economy probably was unavoidable in early years. But one wonders whether 
the commitment to the collective farm would have been in order if the system’s 
directors had not also had nonmaterial ends.” 
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growth was increasing, the pressure of competing claims kept mount- 
ing too, and some of the compensating factors were getting weaker: 

1. It will be recalled that the volume of imports which amounted, 
within the machinerj* group, to about half of the apparent consumption 
dirring the decisive period of the First Five Year Plan sharply declined 
later. True, after tlie war the share of trade in the national income rose 
again, and according to Western estimates the SoN-iet Union is at present 
a net importer of equipment. Yet the ratio of these imports to the 
apparent consumption is incomparably smaller than it was in 1929-31. 

2. A much larger share of the expanded capacity of the capital goods 
sector is now pre-empted by military' demands as the share of defense 
expenditure in gross national product has risen four- to fivefold since 
1928. 

3. Labor has become much less abundant than it was at the outset, 
when “disguised, rmemplojTnent'’ was estimated at about 15 per cent of 
the total agricultural labor force. One of the by-products of tins situation 
is a change in policy \tith regard to retirement of equipment; obsoles- 
cence is no longer being treated as a “bourgeois" foible. Hence, in order 
to maintain the same rate of net addition to the stock of equipment, 
its output must increase faster than before. Morever. the average age of 
the reproducible capital stock is now higher than it was at the end of the 
1928-37 period during which quite a few industries had been created 
\nrtually from scratch while many others had been greatly expanded 
and/or thoroughly' reconstructed; and this process of aging, strongly 
influenced by the slowdonm in capital formation during the war-ridden 
forties, is bound to raise the replacement demand more than propor- 
tionately to the increase in volume of the capital stock. 

4. The industrial expansion diuing the First Five Year Plan took place 
to a preponderant extent in areas to the west of the Urals, with capital- 
consruning social overheads already in existence. Yet still at the time of 
the Second Five Year Plan, an eastward shift on a substantial scale 
had begun, and the trend gained momentum after the Second World 
War. Since most of the Eastern areas are relatively imdeveloped. a lot 
of “buildinc ahead of demand" in social overheads is necessary', and this 
pushes the capital-output ratio upward — a fact repeatedly’ noted by’ 
So\iet economists during recent years. 

5. Tlie rapid urbanization and rise in skills mean that large and 
groN^'ing secment of the population is no longer prepared to take per 
capita consumption standards which were by 1953 only’ slightly abo\e 
the 1928 level, and in some important respects below it. Stalin's suc- 
cessors have realized this. On the face of it, the Marxian-type model 
would provide a reassuring solution: After the share of Department I in 
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system would tend to reduce the growth potential of the economy. (This 
need not mean, to be sure, that the same system could not be favorable 
to growth in some other respect.) However, certain drawbacks of the 
Soviet planning system have a more direct and spedfic impact on growth 
than this blanket statement would indicate: 

1. The effect of inadequacies in the pricing system must be men- 
tioned first. As Sodet economists of the post-Stalin era have been point- 
ing out the policj' of allocating capital to enterprises free of charge 
provides no incentive whatsoever for speeding up construction. The 
penchant for ‘'giantism’’ is likewise reinforced by the lack of an inter- 
est charge. Moreover, the absence of the rate of interest and distortions 
in the relative prices of capital goods contribute to fu 2 ziness in matters 
of technological choice in general and in the application of the “dual- 
economy prindple’’ in particular: The choices between full mechaniza- 
tion and partial mechanization or between early and delayed retirement 
of equipment are inevitably handled in a slapdash, across-the-board 
fashion. 

2. It seems reasonable to assume that, scarce as capital may be in 
the Soviet economy, the decision-making ability of the central planners 
constitutes the most important single bottleneck factor. (This observ'a- 
tion, it will be noted, is in accord with Professor Hirschman’s analysis 
of the scarcity relationships in an underdeveloped economy, except that 
in the Soviet case the shortage is largely “system-made.”) Harassed 
members of the planning bodies are vitally interested in cutting dov/n 
on the number and the complexity of dedsions they have to make, 
particularly since they do not have meaningful prices (explidt or im- 
plicit) at their disposal. Hence, the proclivity to make rulings across 
the board is further strengthened, as is the frequencj' of garbled appli- 
cations of a basically sound approach. The strong preference for “fixed 
proportions,” to which Mr. Khrushchev scathingly referred in one of 
his last public pronouncements, belongs to the same category. It is 
obviously convenient, after the dramatic transformation in the structure 
of the economy during the first planning decade, to keep the scheme of 
investment priorities relatively stable and to change technological co- 
effidents as infrequently as possible, preferably within the limits of 
established product groups; witness the tendency to improve on the 
qualitv' of steam locomotives when an expansion in output of diesels 
would be more appropriate or, more recently, the resistance against 
the shift toward chemicals. Only when an innovation seems truly striking 
and' or when it affects a high-priority area, is it lilrely to be processed 
with dispatch. For the same reasons the planners find it easier to deal 
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witli ie!ati\'ely few massh'e in\'estinsiit projects taVrng place discontin- 
uoiisly (constractfon of a new plant or substantia! enlargement and^full- 
scale replacement of the old) rather than with much more numerous 
''‘moderaization''-n’pe outlays which occur continuously and which in- 
^■olve partial but often highiy important improvements in the tech- 
nolog}' of the plants. The “giants” are fa%'oied on similar grounds: 
It easier to supervise a few huge plants than a large number of 
large- and medhim-sired ones. Lastly, the probability of bottlenecks 
is enhanced as the ine'S'itabi}' desultory nature of top-level decisions 
affects some areas more strongly than others, depending on the degree 
of sensitiveness to huny-up buildiag methods, and on the substitutability 
of inferior inputs for better ones. 

3. The response of the lower-echelon people to the slowness and 
blundering at the top compoimds the distortions. The “do-it-yourself' 
principle is the twin brother of overcentralization, and it works all 
the way from an individual plant which crudely manufactures its spare 
pan s’upplies to the powerful economic ministrv' of the pre-1957 j^riod 
and the not-so-poweiful regional economic council of today. All try 
their best to be as selfsx)ntamed as possible and to retain some of their 
most valuable supplies for their own use, with supreme disregard 
for (and ignorance of) considerations of the social opportunitv' cost. 
Moreover, the speciSc nature of reladonships between the planning 
agencies and the manager tends to encourage the latter to interfere with 
economic progress in several other ways as wsIL The plant manager's 
incentive to improve and innovate is weakened by advantages he can 
derive from using mammum quantities of costly raw materials in order* 
to boost the sfre of Hs “gross value output.” and by the circumstance 
that technological change almost inevitably involves a temporary dis- 
array and slowdown in operations whi-di means underfulSUment of 
the plan and loss of bonus. The 'unconcern about assortment- as long as 
the “gross value” target is met, not infrequently results in shortages 
of machinei}' and material of the kind actually needed, with surpluses 
of unwanted iterrts being at best a poor substitute. Finally, it is deemed 
advisable to “get into the plan” with a big project rather than ■with a 
small one. because the supervising agenCT is likely to feel ^ore reluc- 
tant to cut allowances to an “important” recipient in case of unexpected 
shortages. As a result, the number and size of the projects in constrcc- 
don are infiated, and this has a feeirDack; effect on the length of the 
comttuction period. 

4. We-have seen that the defects of the planning system tended to 
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sources that is called for a sluggish and “cobweb”-like process.®® A sys- 
tem of tight centralized controls could be more effective. With major 
disproportions clearly visible and increasingly grave for the system, 
the top planners could not afford to stick to their cheery initial drafts; 
rather they had to exercise their full powers of command, in order to 
restore a mddicum of rough-and-ready consistency to the economy as 
rapidly as possible. They could do it by Strengthening the crucial bot- 
tleneck areas, slashing down investment allotments to low-priority sec- 
tors while stepping up the intensity of utilization of their capacity, push- 
ing ahead the development of the “guiding links,” and letting the relaxa- 
tion 'possibilities play their part; and they could refuse to be stampeded 
into major retrenchment on account of recurrent shortfalls in capacity 
utilization and delays in the completion of major construction projects. 
This was precisely what the Soviet planners did in the early days. As a 
result, they made the system function as a going concern till some of 
the monumental investment processes could start to come to fruition 
and reduce the tensions to a more endurable level. As everyone knows, 
the operation was backed up by the application of outright compulsion 
and repression on a hitherto unparalleled scale, and could not have 
succeeded otherwise against popular resistance and the normal slow- 
motion processes of the bureaucratic “business as usual”; at the same 
time, more conventional albeit very drastic taxation measures were ap- 
plied. Yet brute force and a high turnover tax, between the two of them, 
would not have turned the tide. 

In short, the economy did crash through the “ceiling” along a wide 
front — at an appalling cost, in nothing like the orderly array anticipated 
at the start, but still in one piece. From the viewpoint of its directors, 
this was undoubtedly one of the system’s two “finest hours,” the wartime 
performance being the second. It is likewise clear that this resilience 
in extremis highlighted some other less dramatic but equally important 

®® Cf. e.g'., Tiber Scitovsky, Edward Shaw, and Lorie Tarshis, Mobilizing Re- 
sources for War, New York-Toronto-London, 1951, especially Appendix II. More 
generally, an output pattern sharply deviating from optimum cannot be expected to 
generate “optimum” prices and to be effectively steered toward optimum merely 
by market-clearing prices. (The latter can no doubt reduce the waste by allocating 
the nonrational relative outputs in a rational way; but here, too, a qualification is 
in order because in situations of shortages and quixotic supply flows, the^ buyere 
— plant managers as well as final consumers — would not be acting “rationally" 
from the social point of view either.) For a succinct statement of toe prop- 
position, cf. Tjalling C. Koopmans, “Efficient Allocation of Resources,” Econo- 
metrica, October 1951, p. 463. It goes without saying that the point is no less valid 
when the output pattern not only deviates from "optimum,” but fails to meet a 
much weaker condition of consistency with the existing capacities. 
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aspects of its operation which made it less hopelessly confused than our 
long list of deficiencies might indicate. Some of the system’s major 
inefiSciencies have kept each other in check and thus have helped to 
maintain a modicum of consistency without which Professor von Mises’s 
“planned chaos” would have become living reality. The system of cen- 
tralized allocation of resources within the framework of a fairly rigid 
priority scheme, ham-handed as it was, dicj nevertheless prevent the 
managers from going to extravagant lengths in beefing up their “gross 
value outputs” by prodigal use of expensive material, just as it precluded 
the totally haphazard allocation of resources that would have occurred 
if grossly misleading prices of producers goods had acted as effective 
allocators. Similarly, the fixed input norms, while exaggeratedly stifit and 
neglectful of possibilities of factor substitution, were not entirely ineffec- 
tive as a disciplining factor in conditions of a seller’s market, particularly 
if it is remembered that in a semideveloped economy the element 
of slack in utilizing productive resources is by no means negligible. 
The wasteful devices which were used to simplify the planners’ task 
did avert paralysis of the decision-making mechanism, and many big 
innovations did emerge from the bureaucratic grinder to be applied, 
owing to the large investment volume, on a vast scale. And this leads us 
to another and perhaps even more significant point. 

It is certainly true that some externalities are more important than 
others; besides, most of them admit of great variability in their individual 
components and in lengths of gestation period — and these differences 
cannot be properly evaluated without the use of meaningful- prices and 
interest rates (to be sure, with the best possible allowance for antici- 
pated future changes in scarcity relationships). Similarly, a planning 
system greatly overburdened at the top and saddled with massive dis- 
tortions at the production level must result in inadequate coordination 
of the interrelated activities — a task which ideally should have consti- 
tuted its main forte. There is no question that the Soviet planning sys- 
tem was deficient in all these respects. But it is likewise clear that an- 
economy developing a wide range of interrelated industries at a very 
rapid pace could not help generating such externalities on a large scale 
and that coordination possibilities were not entirely inoperative. Lastly, 
the often-mentioned advantage of a longer time horizon (as compared 
with the ordinary market economy) did exist, and while it was abused 
often enough, as our discussion of “giantism” has shown, it was not 
always abused. 

Yet while the allowance for all these strengths, both in moments of 
peril and in quieter times, helps to dispose of the “it-cannot-work” 
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fallacy, it certainly does not constitute a good reason for rushing toward 
the opposite extreme. To begin with, in the discussion of the preceding 
paragraphs, as well as in many other discussions of the subject, the net 
was cast too wide: Were there no other alternatives to choose from 
than a market economy with a superstructure of strictly aggregative 
controls and a Stalinist supercentralization? We have seen that tlie purely 
economic advantages of collectivization were less than certain even 
witliin the context of the adopted over-all growth strategy. It is also 
arguable tliat an option in favor of selective and less per\'asive direct 
controls would make Soviet planning less w'asteful within the same 
basic context. The central planners could reserve the authority to make 
“large decisions” regarding the over-all rate of investment and broad 
sectoral priorities as well as direct control over short-supply items among 
major industries, while delegating the rest to the individual managers 
and letting prices reflect relative scarcities. It is perfectly true, however, 
that in an economy committed to a jerky and unbalanced pattern of 
expansion, the scope for effective use of such techniques must be 
severely limited, on account of poor visibility and tlie frequency of un- 
expected shortfalls in output. A recent Eastern European wisecrack to 
the effect that tlie Soviet-type planning is highly adept at solving prob- 
lems which are entirely of its own making may be overly flattering in 
the first part and somewhat less than fair in the second; but it un- 
doubtedly contains an element of truth. Yet all this raises a much more 
fundamental problem: Was this pattern of growth as well as the con- 
comitant organizational pattern worth maintaining even from the view- 
point of the system's directors themselves, and if so, in w'hat sense? 

An important component of the inevitably tentative reply which 
emerges from the foregoing can be conveniently stated in terms of 
Figure 1, which is adapted from Figure II in Dr. Branko Horvat’s “Op- 
timum Rate of Investment.” The points A, B, C, and D on the solid 
curs'e denote rates of growth of income [(Ay)/y] associated with differ- 
ent rates of net investment {I/Y) which is taken to be an average over 
a certain period of time in a given economy.^® As can be readily ob- 
served, the (aTI/T ratio rises at an an accelerating rate between A and 

Economic Journal, September 1958, p. 754. 

The choice of the appropriate time period is admittedly not a simple matter. 
The period chosen should not be too short because otherwise a large part of the 
investment under consideration might still be in the pipeline in case of discontin- 
uous development; on the other hand, economies may undergo, within a long 
period, strong fluctuations in their investment productivities which will be 
smoothed over by averaging. We are following Dr. Horvat in accepting a 12- 
year period as a compromise. 
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the economy.'*- The dotted curves represent loci of increments in income 
\\hich could be attained at higher or lovr'er levels of allocative and orsani- 
zational efficiency than those reflected in the solid cur\'e. 

In the light of eveiything 'we have said thus far, it seems reasonable 
to assume that the So%-iet post-192S economy was to the ri^t of the 
maximum-growth point and that it was operating substantially below 
the highest attainable curve. The first of these propositions applies 
with particular force to the 1928—40 period encompassine the First 
Five Year Plan, but the sustained distorting effects of the early “ex- 
cesses" on the structure of the capital stock and on the qualiu- of work 
performance, but it is by no means irrelevant also for the post- 1950 
period, indeed (as was noted above), during the last sLx years the rate 
of investment kept creeping upward while the investment productidtv 
was sharply declining. The second proposition is unquestionably valid 
throughout; in fact its force is likely to have increased over time, 
for reasons yet to be mentioned. But while the So^'iet economy did 

It might perhaps be obfected that some of the incomplete investment projects 
might be. so phenomenally productive that they could ultimately tilt the scales 
in fav-or of D. even- after the possibilin- of reinvesting the proceeds of the com- 
pleted projects had been duly accounted for. Yet if a “slow" investment oppor- 
tunity with a spectacular payoff was in existence, the planners could take full 
advantage of it at C. whOe still benefiting from the “compounding effect" (to 
borrow Maurice Dobb's termi of the quicker-welding investment projects. It is 
true, however, that such getting of the best of both worlds would be more diffi- 
cult in an economy operating at B and (a fortiori) at A. 

A more serious criticism would consist in noting that in a developing economy 
with important indmsibnities a complete dove-tailing of projects and fuJI-capadty 
utiliration at any particular psaint of time is impossible almost by definition — a 
point made "very succinctly by Professor Stilovsky in a more general context 
fcf, his "Growth — Balanced or Unbalanced?" in Tre Alloccnor. of Eco!:on:!c Re- 
sources. eds. Moses .-ybramowtr e! cL. Stanford, Cal.. 1959. pp. 213-14). Yet this 
argument, unexceptional as a general proposition, would not take us ver>- far 
in the particular case at hand. The Soviet planners did expect their output targets 
to balance — at least in the terminal >ear of the plan, and within the high-priority 
capital goods sector. Moreover, the chances of their being right against their 
OUT. initial judgment appear dim for several reasons. First of all. the indivisibilities 
in some of the overexpanded lines w-ere not ver\- significant with regard to the 
relevant areas of the economy, which was, to be sure, already quite large in I92S; 
hence, a more balanced pattern of growth co'uld be acbJeved, for instance, simply 
by building fewer machine-building plants and by r-ostponing increases in out- 
put of less strikingly productive kinds of machicerv' until later. But also w-hen 
building ahead of demand (or a'head of supply of inputs needed for full-scale 
operatior! of the pro.ieci in question) is justified by the monumental sire of the in- 
divisible unit, such a policy can still be carried too far in terms of properly dis- 
counted future social benefits, if the said demand fvir., supplyl is particularly 
sluggish in coming forw.-ard — a situation which can refiect poor coordination be- 
tueen complementary industries and or a state of genera! hvpertens’.cn. .Xs our 
earlier discussion has showm. both contingencies would be far from htpothetica! 
with regard to the Soviet economy. 
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not attain its full growth potential, it was clearly better off in terms 
of growth (although worse off in terms of investment productivity) than 
if it had been operating in the neighborhood of B either on the solid 
curve or on a not significantly superior dotted curve. The same would 
be true a fortiori for the comparison with the position in the neighbor- 
hood of A, except that in this case, the D alternative would be better 
not only in terms of growth but (with reference to the points on the same 
curve, at any rate) in terms of investment productivity as well. 

A similar diagram could be used to show various economies with 
different rates of investment and different levels of allocative and or- 
ganizational efficiency, with each economy represented by a separate 
family of curves. Here, too, it would be plausible to place the Soviet 
economy to the right of C on the solid curve; the advanced “Western- 
type” economies could be assumed to operate in the neighborhood of B, 
lying closer to the highest attainable curve; and the underdeveloped 
market economies would be in the neighborhood of A, lying on one of 
the lower curves. In such a situation, given appropriate values of respec- 
tive investment rates and investment productivities, it would be entirely 
possible for the Soviet economy to grow faster than most of the Western- 
type economies, not to speak of the underdeveloped market economies. 
As the discussion of the opening section of “The Development Strategy,” 
above, has shown, this was, in fact, the case.^- 

“time for a change” 

There can be little doubt that the Soviet system’s directors would 
be highly pleased to see their economy operating near the highest of the 
attainable Cs. It is equally certain that the massive inefficiencies which 
prevented this from happening frequently made them feel uncomfort- 
able, to say the least; and it is quite likely that they were genuinely in- 

In my view, a hypothetical socialist economy broadly resembling the Lange- 
Lerner model could be assumed to operate on the highest attainable curve, owing 
to full utilization of the advantages of the market mechanism plus the absence 
of monopolies and better allowance for external effects of economic decisions. 
For the same reasons, it could be expected to maintain the rate of investment 
at a relatively high level; and it could go further than a standard "Western-type” 
peacetime economy in overruling the time preferences of individuals. Yet such an 
economy (or, indeed, any economy in which optimization of growth is a matter 
of social concern) would have no compelling reasons to move all the way toward 
the peak of the curve. In fact, it would be well advised to stop short of it because 
the marginal time preferences of individuals in the neighborhood of C would be 
quite high while the incremental productivity of investment would be low, par- 
ticularly after the risk of obsolescence had been allowed for. (For a full and 
illuminating discussion, see Amartya Kumar Sen, Choice of Techniques, Oxford, 
1960, Chap. VIII.) In his quoted article. Dr. Horvat takes the opposite view. 
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dined, at any rate in the early stages of the process, to expect the im- 
possible from the combination of modern technology, authoritarian dis- 
cipline, and fier}' exhortation. Yet after all is said and done, it remains 
true that the chosen pattern of growth and planning, seen in retrospect, 
constituted for Stalin and his lieutenants a sturdy second-best in eco- 
nomic terms and an unquestionable first-best from the wwpoint of 
noneconomic preferences. It seems high time to say a few words, trite 
as they may sound, about the latter. Tlie commitment to the principles 
of social oumership and central planning was obdously important. 
But it played its part as a necessan,' but not a siifficient condition for the 
policj'^ actually adopted, and even this in a qualified sense; there is 
nothing “in Marx” (or even “in Lenin,” for that matter) to justi^' forci- 
ble obliteration of peasant farming by a socialist regime — ^indeed, one 
can find there a good deal to the contrar)’. Sweeping collecti\’ization, 
with its shattering impact on Ihmg standards, centralization pushed to 
the extreme, and attempts to impose on the economy a rate of growth 
defying basic human and technological constraints added up to a 
peculiar sort of “socialism” and a not ver>’ efiicient way to increase the 
productit'e potential of the country. But they certainly made good sense 
when interpreted as part" and parcel of an all-out drive to crush the 
nuclei of independent decision-making, to extend the range of totalitar- 
ian controls as far as possible, and to enhance the system’s directors’ 
sense of securify with regard to tlie outside world.'*® It was wholly in 
accord with the spirit of the undertaking that some of the most stunning 
accomplishments w’ere achieved not by following the initial blueprint but 
through an escalator)’ sequence of attack, resistance, and retribution. 
Moreover, not only the objectives but also the wa)'s in which they 
were being attained w’ould represent “something of value” in such a sit- 
uation. The overstrain, the ail-per\’ading tension, the never-quite-absent 
risk of partial breakdown that might spread, the atmosphere of smolder- 
ing resentment and conflict — all this could be used as a potent device 
for keeping the sociefy, and above all, its more articulate groups, in a 
state of constant quasimobilization and la patric en danger mood which 

W'e speak of sv'stem’s directors’ sense of security because we do not sub- 
scribe to the view that combination of beating-the-clock industrialization, over- 
centralized planning, and searing repression, invoMng the wholesale purge of the 
army leadership, represented the most effective way of increasing the militaiy 
potential of the Soviet Union. But it is. of course, incontrovertible that the Soviet 
militaiy potential has greatly increased just the same. Here, too, a policy which 
was no more than “second best” from the vievvpoint of meaningful objective cri- 
teria. could still be regarded as “first best" in broader terms of reference, given 
the e.xtent of fear and mistrust of any diversity and autonomy that were inherent 
in the basic Stalinist attitude toward society. 
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restlessness among the forward-looking elements of the managerial and 
professional intelligentsia have made such a temporizing attitude hard 
to maintain; the recent reforms in the consumer goods industry are a 
straw in the wind. It would be rash to make specific predictions at this 
stage. The forces of the ancien regime are stiU firmly entrenched. Some 
of its more sophisticated spokesmen are hoping to steal their opponents’ 
clothes: While professing disdain for “bourgeois” theoretical foundations 
of input-output analysis and linear programing, they strongly advocate 
use of mathematical computer techniques as an alternative rather than 
a complement to decentralization — a position which leading men of 
Soviet mathematical economics have been vigorously opposing. There 
is no doubt that a dramatic increase in international tension could mean 
a grave setback to the new trends, and the road ahead cannot be smooth 
and easy in any case. But barring catastrophic developments and taking 
all in all, one can feel certain that more changes will come — and that 
they will bear watching. 

COMMENT 

Abram Bergson, Harvard University 

In his very thoughtful paper, Professor Erlich touches on a host of 
interesting questions, but unhappily for me in my capacity as critic, I 
. find that I am generally rather likeminded with him. Instead of recording 
my reactions to different points, therefore, I shall try to elaborate some- 
what on a cardinal theme to which he refers briefly: the Soviet policy on 
centralization versus decentralization of decision-making, particularly 
the nature of the policy, how sensible it has been .economically, and its 
rationale. 

As to the nature of the policy, completely to define this might call 
for a detailed and comprehensive description of the Soviet planning 
system, but it will suffice simply to underline the familiar fact, referred 
to by Professor Erlich, that throughout the period of chief interest, that 
is, the period of the five-year plans, the planning system has been 
notably centralized by any standard. 

I refer especially to three related features: 

1. The determination of resource use almost everywhere adminis- 
tratively through a complex of bureaucratic structures. 

2. The relatively limited use by superior agencies in these bureau- 
cratic structures of prices and related financial controls as a means of 
coordinating and directing activities of agencies immediately responsible 
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for operations, and by the same token the marked degree in vrhich the 
superior agencies enter directly in one way or another into the determi- 
nation of the phj'sical process. 

3. The tendency of superior agencies even at the highest level to 
concern themselves not merely with general goals and principles but 
with details, often of a quite concrete sort. 

These features have prevailed under the five-year plans generally. I 
refer primaril}’, however, to facets of resource use other than the ac- 
quisitions of consumers' goods and offerings of labor by different house- 
holds. WTiile during protracted inter\’als in the past these matters too 
have been dealt with more or less bureaucrajically, recourse being had 
to rationing in one case and to labor compulsion in the other, for some 
time such procedures have been emploj'ed only to a very limited extent. 
Also, in agriculture, centralized decision-making did not really obtain 
until after the completion of coHectirdzation, and even since then it has 
not obtained as fully as elsewhere. 

It sometimes is suggested, however, that even since coIlecti\’ization 
the degree of centralization has %'aried markedly in the course of time. 
Thus, some of the organizational reforms carried out under Khrushchev, 
particularly the liquidation of industrial ministries in 1957, are said to 
have entailed a significant decentralization. 

Khrushchev's organizational reforms were complex, and are not easy 
to analNTC from the standpoint of centralization. Possibly on balance 
there was some decentralization, but if so it was not ver>’ dramatic. 
Immediately before Khrushchev's retirement, however, the government 
took some steps toward a more radical reform, and his successors appar- 
ently have now determined to continue along this line. I refer to the 
recently announced decision to establish new working arrangements 
for some 400 enterprises in consumer goods branches. Under these 
arrangements, which stem (though perhaps not quite to the extent 
often assumed) from proposals of the Kharkhov economist, E. G. Liber- 
man, profitabilit)’ is to be stressed to a greater extent than hitherto as 
a criterion of success for managerial personnel. At the same time, such 
personnel are to be allowed more autonomy for the conduct of the en- 
terprise’s affairs. Among other things, they are to be encouraged to 
negotiate directly wnth retail trade outlets in respect of the qualities 
and assortment of goods to be supplied them. Reportedly the new ar- 
rangements win later be extended to additional consumer gocnh enter- 
prises, while similar changes are also contemplated for hea^y industry , 

As to how sensible the government’s policy has been economical!},, 
this question is potentially as stupendous as the last, but perhaps I shall 
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have done my duty' if I record my agreement with the general impression 
that the Soviet planning system is often inefficient economically, and 
that the resultant waste must be quite consequential. 

How economically efficient a system is must depend on the end taken 
as a standard. Waste in the USSR is sizable, I believe, not only from 
the standpoint of the end usually stressed in the West, “consumers’ 
welfare,” but from the standpoint of any “planners’ preferences” that 
we might plausibly impute to the Soviet system’s directors, if I may 
join Professor Erlich in using a phrase I have found convenient else- 
where. I include here planners’ preferences in which a cardinal con- 
cern is with “growth.” 

Difficult as it is, we must gauge the extent of the waste under Soviet 
planning primarily jDy inquiry into the nature and operating principles 
of this system. I have recently published such an inquiry, and rely here 
on its findings.^ For purposes of gaining further insight into economic 
efficiency I also tried to calculate the comparative net national product 
per unit of labor and capital in the USSR and the United States in 1960. 
Depending on the nature of the measurement, the Soviet net national 
product per unit of labor and capital turns out to vary from 29.1 to 
46.6 per cent of that of the United States. I refer to net national product 
and labor and capital inputs after the exclusion of certain final services, 
particularly government administration, health care, education, and 
military serv'ices, for which the type of comparison made is infeasible. 
For various reasons, I also omit housing services.^ 

Factor productivity as so calculated is, of course, not- the same thing 
as economic efficiency, and I shall not bore the reader with a recital 
of all the sources of divergence between the two. But I argued previously 
and still beh'eve that my comparison is illuminating regarding economic 
efficiency. 

Interestingly, despite the Russians’ access to the latest Western tech- 
nolog)', their factor productivity in 1960 is of the same order as that 
of the United States sixty years ago during the decade 1899-1908; 
The latter was 36 per cent of that of the United States in 1960. 

The foregoing characterization of Soviet economic efficiency in no 
way divides me from Professor Erlich, for clearly he holds the same 
somber view' as I on this matter. Indeed, at many points he contributes 
nev; insights into it. 

^ The Economics of Soviet Planning, 'Sew Haven, Conn.. 1964. 

- /hid., pp. 3^0 ff. I have revised somewhat the figures derived in this study so 
that the data considered on output refer to net national product, as they were sup- 
posed to. In my study, I inadvertently referred to data on the gross national 
product. 
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Granting that the Sonet planning system has been wasteful, it does 
not necessarily follow that, given confonnit>' to the imperative of per- 
"vasive public ONniership. any other sj'stem of planning would have been 
less so. We are concerned especially with the degree of centralization 
of decision-making. Hence of special interest is the question of whether 
and to what e3:tent a less centralized s}'5tem might have been more effi- 
cient 

This is also a question which the reader will wish to judge for himself. 
I take it as almost seli-endent that even within the general framework 
of a basically more or less centralized s\'stem the actual degree of cen- 
tralization in the USSR, involving as it has e:rtensive and often cd hoc 
intervention even by supreme authorities into activities of agencies im- 
mediately engaged in operations, has often been economicallv excessive. 
^XTiether and to what extent the Soviet planners mi^t have been able 
to gratifo their preferences better under an alternative sptem involving 
heavy’ reliance on price and related financial controls admittedly is an- 
other and more complex matter. Professor Erlich apparently believes 
that from the planners' standpoint such ‘inarket socialism” would have 
been economically inferior to the sv-stem actually employed in the earli- 
est years. Perhaps he b right, though by all accotmts the centralized 
sv-stem was flagrantly inefficient in these years. 

Professor Erlich stresses particularly the possible advantages of cen- 
tralization in enabling the sv-stem's directors to cope with the structural 
changes that occurred, and no doubt there were such adv-antages. The 
structural changes under the earh- plans certainly vv-ere violent. Even in 
Western societies, there is usually a shift toward bureaucratic, as dis- 
tinct from market, controls when a sharp change in structure is required, 
as in wartime. 

In the early years under the five-v-ear plans, it is often said, centraliza- 
tion was also indicated by the scarcitv- of managerial talent. There must 
be some truth in this also, but this particular argument could easily be 
overstressed. While limiting responsibilities of the less competent many, 
centralization, if carried at all far. easily becomes imduiy onerous for the 
more competent few. The upshot, therefore, may only be to replace many 
small mistakes by a few big ones. This might occur even if superior posts 
should indeed fall into the hands of the more competent. It is not at aH 
clear that standards for promotion in the USSR have been such as 
generally to assure this.^ 

* While in Frcfessor Erlich's vie'v the highly centraliceri sv-stem hcd its virtues 
fcr the planners in the earliest v-ears, he considers that a mived economy in v.-fc;ch 
direct phvsica! controls are emplov-ed on some scale along v.ith market processes 
might al^ have met the reeds of the time. Space does not permit me to pursue 
this interesting theme. 
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. . . The accounting and control necessary for this have been simplified by 
capitalism to the utmost, till they have become the extraordinary simple op- 
erations of watching, recording and issuing receipts, within the reach of 
anybody who can read and write and knows the first four rules of arithmetic. 

It is often said that the system’s directors were also influenced by the 
Germans’ experience in organizing their ecpnomy in World War I. They 
were familiar with and obviously were impressed by this experience.® 

The predisposition toward centralization, however, can hardly have 
been only of economic origin. As Professor Erlich has stressed, cen- 
tralized decision-making represents an enhancement in the authority 
of the system’s directors which must be congenial to them. At the 
same time, their own special status in society only seems the more 
justifiable in view of the onerous responsibilities they bear. 

As explained, the government at long last seems to have begun to 
decentralize in a consequential way. The ruling circles may not be quite 
as obsessive as they once were about their own political status, but for 
reasons already suggested the economic waste of centralization may also 
be increasing. Such costs must also be more difficult to accept now that 
the economy is no longer as buoyant as it was formerly, for as even 
the inflated official statistics show the tempo of economic growth has 
tended lately to fall. In the circumstances, the system’s directors have 
seen fit to permit propagation of a more sophisticated view of the prob- 
lem of socialist resource use, and this view now must itself be a source 
of pressure for decentralization. Yet, for reasons suggested, the system’s 
directors may be disappointed with the results of the decentralization 
now being introduced. Moreover, as a result of the progress in eco- 
nomics, proponents of centralization paradoxically have now been 
armed with new weapons to defend their approach, new weapons in 
the form of mathematical techniques which may facilitate centralized de- 
cision-making. And the new techniques are being explored at the 
same time as a revolution is occurring in methods of information proc- 
essing which is itself favorable to the use of such techniques. It will be 
fascinating to observe how in the years ahead these diverse forces make 
themselves felt on the organization of planning in the USSR. 

" Bergson, Economics of Soviet Planning, p. 173. 
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A year later, the first four-year plan, covering 1947-50, was adopted. 
Vrith the change in United States aid from piecemeal to systematic, tin- 
der the European R-ecovery- Program, the First Plan was extended to 
1952 to coincide with the coverage of the Jdarshall Plan. 

The First Plan had a slogan, ‘Tvfodemization or decadence" (Masse, 
1961. p. 211),' and chose to concentrate expansion on six “basic'’ 
sectors: coal, electricity, steel, cement, agricultural machineiy, and 
transportatio.i. .At the time of the extension of the initial four-year 
period, two further industries were added: fuels and fertilizers. Coal, 
electricity, and railroad transport were nationalized and could be ex- 
panded from within. 'The others were fairly well concentrated and ira- 
plicTtly threatened with nationalization. In steel, capital for expansion 
was pro'rided from counterpart funds and other government sources 
fas in ether industries) but on condition of mergers. Government inter- 
vention was ad hoc in design and in implementation; the emphasis on 
expansion, modernization, efficiency, and modem management which 
characterized this intervention, hov/ever, was systematic. 

'The Second Plan, organized with a gap of one year, covered 1 954—57, 
and rested on a more ss'stematic basis in national accounting. 'The em- 
phasis was still on expansion, but this was now extended from the eight 
sectors to the economy as a w/hole. 'The “basic sectors” of the First Plan 
were followed by the “basic actions” of the Second (Hackett and 
Hackett, 1963, p, 27): research, improved productivity, marketing re- 
form, assistance to equipment, and training, that is, programs to pro- 
duce more, but under competilh’e oonditions of quality and price. The 
threat of socialization had ended, and the Planning Commissariat v/as 
Lm-isformed i.nto an agency for forecasting and economizing (Despres, 
1963, p. 44). Goals were laid down overall and b}' sectors, including 
housing. Most of these were overfulfilled, though not all (machine 
tools). But the expansive pressure Jed to price increases and balancc-of- 
pajments deficits. Exports grew steadily, but imports grewr at a greater 
rate. The Pinay government chose growth rather than maintenance of 
resen-'es, which were allov/ed to run down virtually to zero by 1957. 

The Third Plan ran from 1958 to 1961 and was addressed to growth 
and the correction of the balance of payments. The need to reduce co.sts 
was underlined by the prospective entiy into force of the Common 
Market. The pressure for expansion was maintained, with an increa.se 
of 20 per cent projected for the four years (manufacturing, 33 per cent; 
exports, 70 per cent). Restoration of the balance of pajments was to 
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be achieved in six years. The critical position in internal and, external 
balance meant that the leadership in economic policy in France in 
1 958 was assumed by monetary and fiscal policy, in which the Planning 
Commissariat had little voice. Quasi-devaluation occurred in the sum- 
mer of 1957. The Fourth Republic ended in May 1958, and with the 
entty' into force of the Fifth came more effective authority in the mone- 
tary and fiscal field. The 5 per cent rate of expansion sought by the 
plan gave way to a mere 1 per cent. In December 1958, the Rueff 
program provided for devaluation of the franc, a cutback of budg- 
etary expenditure, and adjustment of the tax system. The balance 
of payments righted itself in nine months, rather than six years, and 
set the stage for a new advance. In 1960, an “interim plan” was adopted 
for the years 1960 and 1961, to make up for the slowdown of 1958 
and 1959. The over-aU rate of increase was set at 5.5 per cent per year 
(7.4 per cent in industrial production). Rapid increases were achieved. 

In the Fourth Plan, over tlie years 1962—65, the rate of expansion 
was again set at 5.5 per cent a year, raised from the original experts’ 
target of 5 per cent: Whereas earlier plans had been called plans of 
modernization .and equipment, this was one for economic and social 
development (Perroux, 1963, p. 17). The economic development in- 
volved the same prescription as before: expansion, full emplojTnent, 
maximum efficiency, and hence no reduction in working hours. The 
social side involved heightened pressure for housing and educational 
capital and attention to urban renewal. In addition, problems of regional 
balance were explicitly addressed in the plan, to push particularly those 
regions like Brittany and the Central Massif where industrialization 
has lagged. 

The Fifth Plan, covering 1966-70 — ^five years this time, rather than 
four — is still in process of formulation as this is written. Newspaper 
accoimts indicate that thb projected rate of growth is reduced from 
5.5 per cent a year to 5, to prevent overheating of the economy. In 
five years the increase in over-all production would be 27 per cent, 
that in private consumption 24 per cent, in public expenditure, 3 9 per 
cent. Within the total of public expenditure, housing and military equip- 
ment outlays were projected at increases of 34 per cent; schools, hos- 
pitals, telecommunications, roads and other public projects at 54 per 
cent. M. Masse’s report called for an increase in autofinancing of private 
investment out of profits — from 60 to 70 per cent; a maintenance of the 
work week; and an increase in the prices of public services to allow 
reductions in governmental subsidies {New York Times, November 25, 
1964). 
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The Planning Process 

Descriptions of the methods of French planning have been provided in 
great detail (Hackett and Hackett, 1963; Bauchet, 1964, etc,). For 
our purposes it is sufficient to observe that a given plan begins with an 
over-all macroeconomic rate of growth agreed between the Planning 
Commissariat and the Treasury, the economic staffs of which overlap. 
The Planning Commissariat is divided into three horizontal divisions; 
Economics, Finance, and Regional, plus 10 vertical sections: Agricul- 
ture, Energy, Water, Transport, Industry, Fisheries and Artisans, Con- 
struction, Housing, etc.. Urban Development, Overseas Territories, 
and earlier, Algeria. The total permanent full-time staff is small, con- 
sisting of no more than 35 professionals, and 140 in all. 

For the rest, the plans are elaborated by a series of commissions, 
which used to meet once for each plan, and now convene annually. The 
horizontal commissions were two for the Third Plan and five for the 
Fourth, dealing with General Economics and Finance, Manpower, Pro- 
ductivity, Research and Regional plans. The vertical commissions have 
expanded from seven in the First Plan, to seventeen in the Third, and 
twenty-two in the Fourth: Agriculture, Agricultural and Food Indus- 
tries, Artisans, Buildings and Public Works, Chemicals, Culture and 
Arts, Energy, Housing, Nonferrous Mines and Metals, Overseas Ter- 
ritories, Oil, Post Office and Telecommunications, Radio and Television, 
Sanitarj' and Social Equipment, School, University, and Sport Equip- 
ment, Fisheries, Steel, Trade, Transformation Industries, Transport, 
Tourism, and Urban Equipment (Hackett and Hackett, 1963, Appendix 
HI). The commissions organize working parries to deal with specific 
problems as they see fit; Under the Fourth Plan that on Transformation 
Industries had sixty such parries. Some 3,000 persons served with com- 
missions and working parties on the Fourth Plan. 

In addition to the commissariat and the commissions, which actually 
set out the targets and means of their achievement, the plan is submitted 
to a number of consultative bodies; to the Economic and Social Council, 
which was provided for in the constitutions of the Fourth and Fifth 
republics, and is made up of almost two hundred representatives of 
various interest groups and intellectuals; and to the High Planning 
Council, composed of ministers of state and heads of various national 
bodies, such as the chamber of commerce, the employers’ federation, 
the trade union groups, and so on. This numbers sixty. The Economic 
and Social Council has an Investments and Planning Section which 
is now brought in early on the choice of the growth rate. Apart from 
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the First and Third plans, which were adopted by adniinistrati\'e order, 
the plan is submitted to Parliament for ratification. In the Fourth Plan' 
the debate was a heated one and resulted both in some modification 
In fa-vor of regional projects and agricultural interests and a chanse 
in the order of events. Submission to the isational Assembly formerb' 
took place at the last stage; the Fifth Plan. howe\er. was submitted be- 
fore it had been fi.nally determined, to permit of greater democratization 
in the planning process. 

The planning begins, as noted, with an agreed over-aE rate of growth, 
chosen from among a series, such as 3, 4.5. 6 per cent. After consulta- 
tion with the Investment and Planning Section of the Economic and 
Social Coundl. a grovith rate is adopted. At this stage, the government 
adds directft'es covering major objecth'es — balance-of-pa^ments or re- 
gional equilibrium, for eecample — or education, housing, urban rede- 
\’elopment. etc. The result is a go%'ernment directft’e to the Planning 
Commissariat. Then the commissions within the commissariat go to work 
to prepare detailed and consistent targets by sectors and industries. 
Used in the process are national accounts for the final >-ear of the plan 
estimated by the Services des Etudes Eccnomiques et Financieres 
(SEEF) of the ^.linhtjy of Finance, in\’estment and labor requirements 
of the horizontal commissions, assisted by detailed industsy studies of 
such organizations as BIPE (Bureau (flnformation et des Pre\'isions 
Economiques). income elasticities of demand, as calculated by 
CREDOC (Centre des Recherdies Economiques et de Documentations 
sur la Consommation). the input-output tables of INSEE (Institut 
National de Staristiques et Etudes Economiques). Forecasts are made 
for those elements in the process as are subject to no or only to limited 
control, such as e.vports, the prices of imports, the rate of technical 
progress., etc. End-^-ear targets by sectors and industries are broken- 
down and built up again by an iterative process to obtain consistency, 
shuftling back and forth between the horizontal and vertical commis- 
sions and w'orking parties of the commissariat and the commissariat staff 
itself. Mo\ing from the preliminajy projections with their expression of 
political choices to the pro-visional targets for each sector which are 
to be debated by committees, and back to the writing of a coherent o\-er- 
all plan is a time-consuming one. using up in present practice a mini- 
mum of three years (Wickham, 1963, p. 342). 


Implementation 

A consistent plan does not ensure implementation, even though Indus- 
trv'. agriculture, emploj-ers and labor have been cons^lited in its design. 
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French planning is indicative, rather than imperative, as is discussed 
below; that is, it shows the directions in which the economy ought to go, 
rather than providing specific targets for individual plants and firms. 
The mechanism for achieving the plan is usually said to be twofold; on 
the one hand, two-fifths of national income and half of gross invest- 
ment, at the peaks, have been represented by the national government 
(public enterprises, 11 per cent of net national product and 30-35 per 
cent of gross investment) ; on the other, national savings flow to a con- 
siderable extent through government hands, taking into account the 
nationalization of the major commercial banks and insurance com- 
panies and the mobilization of savings deposits through the Caisse des 
Dep6ts et Consignations (to make no mention of the Crddit Foncier 
and the Credit Agricole), In addition, the counterpart funds developed 
by U.S, aid in the early days of the plan were invested by the govern- 
ment through specially created Caisses de Modernization. The private 
capital market functioned poorly; so firms wishing to expand were 
dependent upon reinvested profits (autofinancing as the French call it) 
and government allocations. In addition to these means of ensuring 
compliance, government policy more generally could be brought to bear 
on individual firms through the administration of price control, tax 
measures, and in some cases affecting especially foreign investors, 
licensing approval. In particular cases, a firm would enter into a quasi- 
contract with the Ministry of Finance and the Ministry of Industry, an 
exchange of letters in which the firm would set out a statement of its 
intention to invest, and the ministries would express their approval and 
inform the firm of dispositions taken by them in its favor (OECD, 
1962, p. 4). 

There is some doubt about these means of implementation, however. 
In the first place, nationalized industries, and even government depart- 
ments, have not been wholly submissive to the plan. The jorce de jrappe, 
or nuclear deterrent, of the French was not provided for in early ver- 
sions of the Fourth Plan. The Planning Commissariat’s opposition to 
the tunnel under Mont Blanc and preference for the cheaper Fr6jus 
alternative under Mt, Cenis was overridden (BoUe, 1963). Parliamen- 
tary acceptance of the plan does not guarantee voting the necessary 
cr^its in the field of public works, which have been considered too. im- 
portant to be fixed rigorously over extended periods of time (Eklund, 
1964). 

Nor do the nationalized industries help that much. Some of them 
guard their autonomy better than firms in the private field (Bauchet, 
1962, p. 141; Sheahan, 1963, p. 202). The threat of nationalization 
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has been said to have been more potent than nationalization itself 
(Sau\y, quoted by Despres. 1963, p. 23). Despite its dependence on 
the state for capital, Regie Renault, its director has asserted, is admin- 
istered like a private enterprise (Vemier-Palliez. 1956, p. 95), and 
even a. French governmental publication, in calculating the proportions 
of public investment controlled by the state, “such as those for public 
works,” excludes “certain nationalized enterprises in the competitive 
sector” (Ambassade de France, 1963, p. 12). The public corporations, 
especially in railroads, a^'iation, and electricit}-, have been among the 
leaders in increasing efficiency and improving technolog)'. Unlike public 
corporations in m'any less developed countries, which have a weakness 
for wasteful investment programs, they have pioneered in the calculation 
of efficiency conditions for pricing and investment. To a certain extent, 
their calculations have become those of the plans. But it is a mistake 
to regard French planning as using nationalized industries to carr^' out 
its designs. Here, as in private industry’, where it does not permit itself 
to be persuaded, it must persuade as much as command. 

Even in the field of private business, the plan’s powers declined some- 
what between 1958 and the 1963-64 inflation with its profits squeeze. 
Autofinancing picked up and the private capital market as well, '^ffiereas 
public funds and bank credits accounted for 61 per cent of gross invest- 
ment of the steel industry' under the First Plan, the proportion fell to 
11 per cent under the Third (Hackett and Hackett, 1963. p. 169). Con- 
trol of the supply of capital worked effectively when the economy as a 
whole was expanded through demand inflation, investment was highly 
profitable, and savings were in short supply. With cost-push inflation, 
there may be some profit squeeze in some lines, which would increase 
the importance of capital availability’ in the hands of government, but 
reduce the incentive to e.xpand; and w’here expansion is maintained at 
a high pace, with ploughed back profits or access to foreign funds, as 
in automobiles, the Planning Commissariat is beginning to have doubts 
that expansion a outrance is an optimal policy. 

The central fact of the implementation of French plans, as we shall 
see presently, is that it has not been doctrinaire. 


The Need for French Planning 

Justification for French planning has been found by different people in 
a number of aspects of the French economy: in ineffective macroeco- 
nomic policy (Wellisz. I960); in the muddle of democracies with their 
permanent danger that go^‘e^unent will express contradictory pref- 
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erences (Wickham, 1963, p. 338); in the need for information on the 
part of French businessmen (Johnson, 1963); in the failure of the price 
system; and in the need to convert businessmen from restrictionist to 
expansionist attitudes. 

The notion that planning has been a substitute for adequate macro- 
economic policy finds particular justification in international economic 
relations. With an overvalued exchange rate from 1950 or so to 1958, 
planning called for expansion of exports, and was supported by a 
variety of devices: special access to credits, special provision of ex- 
change to meet accessory expenses of exporting, credit insurance, insur- 
ance against changes in domestic prices, tax adjustments, advances for 
the purchase of raw materials, concessions on price controls, govern- 
mental agreements with industries including, among other aspects, re- 
mission of the value-added tax on exploits, and the use of funds to 
advertise abroad (Andre, 1964). The adoption of a new exchange rate 
and a monetary and fiscal policy of restraint at the end of 1958 (aided 
by the end of the Algerian conflict) eliminates much of this Rube 
Goldberg disequilibrium mechanism. As already noted, the restoration 
of the balance of payments which the Third Plan thought would take 
six years was accomplished in nine months. 

Outside foreign trade, however, the contention does not stand up. 
It is true that monetary and fiscal policy have not always been coordi- 
nated with planning; it is not clear how annual budgets could be made 
to conform to a four-year plan originating three years in advance of the 
initial plan year. But it is possible that planning created more prob- 
lems for monetary and fiscal policy than the reverse. The rate of expan- 
sion in the Second Plan has been mentioned, and lately under the Fourth 
Plan the pressure on the labor supply, on wages, and hence on prices 
has been so great as to call for the stabilization measures of the Treasury 
of September 1963. An initial impression was that it was lucky that the 
Economic and Social Council had raised the sights of the Planning Com- 
missariat from 5 to 5.5 per cent growth per year, since the higher rate 
of expansion enabled the French economy to absorb the Europeans 
returning from Algeria in substantial numbers in 1962 and 1963. By 
1963 it appeared that the Planning Commissariat had underestimated 
the labor requirements of the French economy, which was drawing in- 
creasing nmnbers of North Africans, Spaniards, Portuguese, and Ital- 
ians, which the plan had not counted on, but was still reflecting sharply 
rising wages; or perhaps it has overestimated the fluidity of the French 
labor market and the readiness with which labor could be drawn from 
areas of excess population like Brittany. 
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That French go\'ernment has a propensit}- to exhibit a muddle is well 
known and indeed the subject of a thick monograph written before the 
record of French posbvar growth had been firmly established (Baum, 
I95S — but written in 1952, 1953). The plan may. moreover, have 
gone some distance to clarin' national objectb'es. as Sheahan puts it 
for the public sector as W'ell as for the private, even if the public sector 
did not alv-nx-s submit to the wishes of the Planning Commissariat. But 
planning is to be distinguished nx>m dtrigisn'.e which prevailed in the 
interwar years — the steady interference of public decisions in response 
to day-to-day difficulties without sj-stematic, long-term elicited aims 
(Wickham. 1963, p. 336). The inteiwentions of the authorities are sub- 
stantial and increasing, and forecasting at a minimum is needed to give 
them coherence and rationalitx' (Swann and McLachlan, 1964. p. S7). 

But while government might perform in an incoherent and contra- 
dictorx' way in the absence of a plan, the real danger as seen by most 
French observers was in the failure of the price sx-stem. Sometimes it 
was thought that the price sj'stem produced the wrong amoimt. whether 
too much or too little capacit}-. as separate firms, making their own fore- 
casts of global demand, followed independent investment programs. In 
the initial stages, it was thought that capital was scarce and that any 
investment in excess capacib- would be a serious waste (Despres, 1963. 
p. 27). Later, the fear was general among French economists that 
prixute enterprise and the price sx-stem tended to lead to underinx-est- 
ment. This xdew was subsequently' abandoned without modib*ing the 
basic distrust of anarchic competition (Wickham. 1963, p. 337). More 
recentlv, the European Economic Commission and the French officials 
which have made representations to it have renewed the -view that 
prixule pricing leads to excess investment and waste through unemploy- 
ment, It is. of course, possible to reconcile these wews with the position 
that the price system produces too little investment in noncompetitive 
industries — through a tacit mutual acceptance of inertia by existing 
firms — and too. much in competitive. In these circumstances, planning 
calls simultaneously for more competition and less, with each therapy- 
applied separately. It is hard to find an explicit statement of this point 
of view, but it may well be implicit in the contradictions 'that abound 
in writing on the subjecL 

Among those who belie\'e that the price system fails to produce the. 
risht level of investment, the plan is regarded as market research or. 
sometimes, merely as information. The exigencies of the market and 
of capitalism demand an informed economy, and a discussed economy, 
thoush not a concerted economy (Pexroux. 1962, pp. 14—1/1. In a 
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dynamic economy, large cost-reducing innovations must be based upon 
a view of the rate of growth (Malmgren, 1961). Uncertainty depresses 
investment (Johnson, 1963, p. 18), 

The record of French planning, however, does not altogether confirm 
the view that private myopia will depress investment. The First Plan 
underestimated the gro^vth of demand in electricity, which above other 
fields should lend itself to accurate forecasting. The Second, using im- 
proved methods, such as linear programing, was overly timid: Four- 
year targets were reached in two years. Concurrently, the Planning Com- 
missariat tried to repress expansion in steel (Sheahan, 1963, p. 184). 
The record of Charbonnage dc France and of the European Coal and 
Steel Community in coal is one of overestimating demand and the need 
to expand capacity. In automobiles, the French Plan and the European 
Economic Community have both been bearish. Wickham states that 
planning is exhaustive market research, which supports rather than re- 
places the market mechanism, and thereby generally increases the in- 
ducement to invest, although it should probably dampen it in some sec- 
tors such as automobiles, steel, wheat, soap powders, shipbuilding, etc. 
(1963, p. 337). 

This is a neuralgic issue, whether the planners replace or supplement 
the price system, and whether the information or market research pro- 
vided by the plan increases or depresses the^ rate of investment which 
would otherwise obtain. Information removes uncertainty, but collusion 
removes it more thoroughly, either collusion with government, or with 
other firms. Simple forecasting — the “onlooker effect" as Frisch puts it 
(1962, p. 250) — is not enough. To achieve credibility, the forecasts 
must be confirmed. This encourages the quasi-contract or tolerance of 
the cartel. It is the great virtue of French planning that it has left in- 
dividual firms free to experiment, innovate, overexpand and underex- 
pand by restricting its planning to indications rather than commands. Its 
further virtue is that it has failed to eliminate uncertainty in foreign 
trade, an area where market research and the provision of information 
function ineffectively. The uncertainty arising from the openness of the 
French economy has been a Vital element in the success of planning. 

If planning is not compensation for faulty monetary and fiscal policy, 
nor shadow-pricing required by the failure of the price system, nor co- 
herence and rationality in governmental, multifarious, previously inchoate 
intervention, nor pure market research and the provision of information 
on demand, what is it? There is room for the possibility that French 
planning has not been immutable, and that its original essence, of which 
it retains a large measure, is “promotion,” or “pressure for expansion.” 
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la a previous connnsnt on the sabject I suggested that: ^TKnowledge of 
income and industry projections and faMi in the inevitabHitv of expan- 
sion are communicated to firms at intra- and inter-industrv meetinss. 
This is perhaps die most powerful effect [of French planning], and one 
which has a faint resemblance to a re^mnlist prayer meeting" (Kindle- 
berger, 1963, p. 155). 

This passage has been chided for its ‘ffaintly derisive tone" 
(Nossiter, 1964, p. 201), but it is interesting to note an echo of 
the same note in tihe most straightforward description of the plan, 
without a trace of irony: “'People have to be convinced, one is tempted' 
to say ‘com-erterT " (Hackett and Hacketn 1963, p. 36S). Later, the 
Planning Commissariat occasionalI\’ had fears that its pressure for 
expansion had overreached itself and that certain industries were going 
tix? far, threatening “overequipment," waste, and risks of underemploy- 
ment Chlnsse, 1961, p. IS). 

The point to note is that French planning is not an exercise in pro- 
graming or opthnizing. but the provision of a fiexible framework which 
is subject to change and adjustment on an cd hoc and empirical base. 
The standard cliche is that French planning is indicative, rather than 
imperative (to which Streeten adds that British planning is subjunctive, 
1963, p. 1164). Bauchet prefers the term “fie.xible" to “icth'cative’' 
(1964, p. 24). Masse insists that it should be “active” (1962, p. 6; 
1963, p. 15). French economic thoa^t is essendalh- interventionist, and 
this characteristic raises the most important issues for economic policv*. 
"'S'hen the French intervene among domestic firms in their own economy, 
it is of course their own concern. Readiness to act on a case-by-case 
basis affecting United States business in France poses larger interna- 
tional questions. But a still more important choice is required if the 
Frendi attempt to export this interventionist-at-the-particular-lsvel 
philosophy to the Common ^^£rket. or block progress on the Kennedy 
Round ta^ reductions under G.A.TT. Discrimination has been defended 
as economic by Frisch (1957). and in the case of French planning by 
Maiczevvski (1962). There can be no doubt of the need to intervene 
in particular cases on occasion: The first request to GATT for an ex- 
ception to the most-fa\x)ied-nation clause came from the United States, 
which wanted to discriminate in favor of the Pacific trustee islands:’ 
President Kennedy intervened in the U.S. Steel price increase of May 
1962. and Secretary Anderson of tire Treasuiy telephoned the Ford 
Motor Company to request them to postpone or halt the purchase of 
the minority shares of Ford of Dagenham in the autumn of 1960, 
backing down, however, when he learned that the arrangements had 
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gone too far ahead to be called off. But here the rule is nondiscrimina- 
tion, and particular intervention occurs only in exceptional cases. 

French economic officials “reject the inhuman fatalism of ‘laisser- 
faire, laisser-passer’ ” (De Gaulle, 1963, p. 3), and point out the need 
for “regulating the exercise of economic freedom” (Giscard, 1963, pp. 
3, 8). Objection was expressed in August 1962 to the action of General 
Motors in closing down a Frigidaire plant in Gennevilliers and discharg- 
ing 685 workers because of the competition of imported refrigerators 
from Italy, and to Remington Rand’s action a month later in dismissing 
800 workers at Caluire, near Lyons, as it concentrated its manufacture 
of portable typewriters in the Netherlands. Applications to invest in 
France by Chrysler (Simca), Libby, McNeill & Libby (canning), and 
General Electric (Machine Bull) were all granted, but only after dis- 
cussion and adjustment of the business arrangements in the latter two 
cases (Johnstone, 1964; Swann and McLachlan, 1964, p. 99). Other 
European countries, to be sure, are not above concern in these matters: 
viz., the Parliamentary clamor in Britain over the Ford purchase in 
1960 and the Chrysler acquisition of a minority holding in Rootes in 
1964, and the unsuccessful Italian intervention at the EEC to establish 
rules of competition for American automobile firms operating inside the 
Common Market. Automobiles present a most interesting case study for 
future observation of French planning, the Common Market, European 
Free Trade Association-EEC competition, and the treatment of Ameri- 
can direct investment. It will be particularly a testing ground for the 
principles of customs union and nondiscrimination if the thirteen or so 
major companies in Europe (four each in Britain, France, and Ger- 
many, and one in Italy, to say nothing of the smaller companies in 
Britain, the Common Market, and EFTA) were to be reduced by com- 
petition to three or four, as in the United States market — some of them; 
perhaps, the same in the two continents. 

French justification of special attention to foreign investors is that 
their sources of capital lie outside the scope of the control of the plan, 
so that the major instrument of control of French firms, capital alloca- 
tion, is inapplicable. This overstates the matter. In most direct invest- 
ment, a great deal of the capital is acquired locally in any event. 
Moreover, as already noted, the effectiveness of the state’s domination 
over the capital market has varied, declining considerably from its initial 
substantial height until it rose again under the recent profit squeeze. 
From this side of the Atlantic it appears that there is more concern 
for and attention to American firms seeking to establish operations or 
interests in France than for European firms. There seems to be a 
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disposition on the part of French ministries to regard European competi- 
tion as suitable in general because of the comparable size of the firms 
concerned, but American firms as requiring special attention because of 
their size and power (see the reference by Minister of Finance GLscard 
d’Estaing to United States firms as “monsters” in Figaro, October 17, 
1963). Case-by-case interv’ention is therefore justified as the rule, rather 
than the exception. 

Rapid German economic growth ostensibly based on the operations 
of competith'e markets has made a substantial ingredient of inteix'ention, 
as Reuss points out (1963), and Wallich before him (1955). This has 
taken the form largely of fiscal policy, though there are those who at- 
tribute an important influence to anticartel policy (Schmen, 1959). (It 
is interesting, incidentally, to observe that French policy under the 
plan favored making bigger firms out of smaller, through mergers, 
especially in steel and tmder the First Plan, whereas German anticartel 
polic\% at least rmder the Allied occupation, and to a degree later, made 
little ones out of big ones.) But there is this important distinction be- 
tu’een intervention through fiscal policy and that through direct contact: 
The former still operates by means of the in\Tsible hand; the latter, 
despite the insistence upon an indicative rather than an imperative 
plan, comes close to ordering. The Citroen plant in Rennes, the Usinor 
plant in Dunkirk, the electronics plant in Brest, and especially the allo- 
cation of quotas in oil come dose on the domestic front to the same 
sort of intervention that seems to apply to United States firms. 

It is in the international economic area that French planning faces its 
most serious dilemma, and one apart from income policy in which it is 
far from clear what the answer may be in theoiy’ and practice. MarjoILn 
(1962) and Masse (1961, p. IS) believe that the logic of planning 
requires its extension to the Common Market. “Arguments that are 
valid on a national scale are equally valid on the scale of a group of 
countries.” “Planning, including programme planning, presupposes an 
economy whose relations rsith the outside world are limited or can be 
restricted, should the necessity arise” (Marjolin, 1962, p. 12). Swnnn 
and McLachlan believe that the French propose to e.xtend planning 
to the EEC (1964; see also Hackett and Hacked, 1963, pp. 323 ff.). 
The Fourth Plan’s success has been threatened in different waj-s by in- 
flation at home and inflation in Italy. The Baumgartner-Pisani “plan” 
in agriculture, while it is tantalizingiy ^'ngue on detail, appears to call for 
plannina or programing of production and distribution in agricultural 
staples on a two-price sj'stem. one positive and high and the other zero, 
on a world basis. Staff members of the Food and Agriculture Organiza- 
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tion are beginning to talk of worldwide “programing” for primary com- 
modities (Royal Institute for International Affairs, 1963, p. 1), though 
in discussion this sometimes comes down to little more than better 
information, such as the commodity study groups have been providing. 
It might be possible to contemplate an optimum planning area, analo- 
gous to the optimum single-currency or fixed-exchange-rate areas en- 
visaged by Mundell (1961) and MacKinnon (1963). It is worth not- 
ing, however, that the Mundell and MacKinnon criteria for a fixed-ex- 
change-rate area differ: Mundell chooses the region within which factor 
movements are substantial and outside of which they decline sharply, 
whereas MacKinnon is interested in the openness of the economy, the 
extent of its trade, and thereby the extent to which it is possible for re- 
ductions in the exchange rate to impose level-of-living cuts on factors by 
means of the money illusion, i.e., rising prices with unchanged money 
incomes. On Mundell’s criterion the optimum area is less than, say, 
Canada; on MacKinnon’s, larger. In planning, the optimum area might 
again be the region within which factors move, which would make 
France too big and underline the difficulties faced by France or Britain 
in planning to correct regional disequilibrium. Or it might be an inward- 
looking Common Market with a high common external tariff and con- 
trols over foreign capital. 

Against this is the view that competition from imports was vital in 
preventing planning by the planned from turning into a cartel. In steel, 
the resistance of small enterprises was “successfully attacked by the in- 
genious device of exposing the industry to international competition” 
(Sheahan, 1963, p. 174). “Foreign competition has proved an essential 
spur to prevent agreed planning from facilitating the cartelization of the 
whole system” (Wickham, 1963, p. 341). In a closed economy there 
was the great risk that the common background of businessmen and 
government officials and the view of both that companies in the same 
business shared common interests to which antagonism and competition 
were foreign would cause targets for industries to become targets for 
firms (Sheahan, pp. 180, 181; Wickham, p. 342), and planning 
to become an impediment rather than a spur to progress. Everything 
here depends on temperament. In the Japanese ten-year plan of i960, 
the announcement of the 1970 target of doubling industrial capacity 
led to serious inflation as each highly aggressive competitor responded 
to the news by doubling his capacity in a single year. In France, the 
danger as seen by Sheahan and Wickham is that the target for alb would 
become the target for each, on a fixed-shares-of-the-market basis. The 
open economy thus either disrupts planning by introducing uncertainty 
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into an area TThere the need ^ for market research, information, reduced 
uncertaintj- and risk, or prevents planning from turning industry static by 
requiring the indh-idual irrm to go beyond maintaining a sh^ of die 
market and working to inno^-ate, undertake extra investment and to 
hold down costs and expand through price competition. 

The French dilemma is illustrated by the fact that most oScials come 
out strongly on both sides of the issne. Masse “readily concedes the tonic 
^•alue of competition." hnt holds it is “essential to be able to recognize 
the drvidittg line between incenth-e and waste" (1961. p. IS). Vilc^am 
has the Common Market providing checks and balances on one page 
(1963, p. 341) and making planning diScult on another (p. 347). 

The other major dSemma is between planning and macroeconomic 
policy. It has already been mentioned that planning is not a substitute 
for adequate macroeconomic policy*, except perhaps in the balance-of- 
payments area. Sound macroeconomic policy may contribute more to 
plannieg dian contrariwise. The dilemma is this: If planning is to a 
large degree promotion, or boay-English. to sell expansion, and if poh'c- 
ing the planning works best in an o\'erbeated economy where the power 
to withhold capital is eSectrve because of a profits squeeze, and mis- 
takes in planning are eradicated by growth in demand, then planning 
means inflation. Inflation may be stalled o5 by extra mcrements of labor 
on which the planners did not count — p:eds-r.o:rs, Algerians. Portu- 
guese, Italians, and Spanish, together with v,*omen out of the house, 
farm workers off the farm, and clerical labor out of the inemdent dis- 
trib'ution sector. This is fortuitous. High rates of growth can be obtained 
in a dual economy, where the archaic sector shrinks as resources are 
transferred to the mcxiem sector. But once the a'vailability ol incremental 
resources for the modem sector dries up. the rate of expansion must 


slow down, plan or no plan. 

Maddison holds that French growth was the result of management of 
demand and had little or no relationship to planning (196^, pp. 151— 
53). In his s^'Stem, demand is all. There can be no do'abt but that the 
maintenance of high demand does encourage workers to leave the larm. 
or to come out of the household, and that to this extent, demand creates 
its own suppb'. It is also possible that planning straightened out some 
kinks in the suonlv curve. But the contention of this paper is that French 


planners underestimated three aspects of ON'er-aJl supply, vhich largels 
canceled out: (1) the resistance of large pockets of domestic labor in 
regions like Brittany, among housewbes, etc.: (2) the mcbuit} oi m- 
temadonal labor from southern Europe and North .Ainca.^and (c) th^ 
increases in productbity implicit in modernization and in the shrinkage 
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cause of less efficient finns: There is ewdence to suppose that in the 
nationalized industries such as railroads, coal, and possibly electricity’, 
this has been the case. Or vrith firms of equal efficiency, and identic^ 
technologies, the British aggregate capital-output ratio could be higher 
because the composition of final investment demand -ft-as diSerent. Or with 
labot relatively scarcer in Britain than in France, it is only normal to 
expect a higher capital-output ratio. More likely, in my judgment, the 
technologies ha\'e not been identical. 

France started the postw'ar period with a large technological lag 
(United Nations, Chap. VT, p. 10). This gap was closed, and French 
inno\’ative • capacity in many lines exceeded that of its neighbors, 
certainly of Britain. To what extent this change in producthity was a 
direct result of planning and of the actiN-ity of the horizontal Commis- 
sion for Producti's’ity. which was brought into the Planning Commissariat 
from the Producti\’it}' Agency, and to what extent it was an independent 
phenomenon can be debated. Certainly beginning with the Second, the 
^•arious plans placed great stress on iucreasing producti-vit}’. including 
special productrvity loans and special financing for the production of 
new products (ibid., p. 13). But the case can be made that productbity’ 
increases bulked larger in the implementation than in the planning. In- 
no\*ation is a consequence of technical \irtuosity, which is imp^’edict- 
able. It does not proceed at an even pace which can be projected. Plan- 
ners can pro\'ide exhortation to technical progress and mcentb'es, but 
they cannot summon it into being or claim credit for its time path. 
The French economy used its scarce resources ■with great efficiency’ — 
more efficiency than almost any other country m Western Europe in the 
postwar j>eriod (United Nations, Chap. U, pp. 14. 20, 33, Chap. 
p. 7) but whether this is owing to ex ante planning or empirical manage- 
ment is impossible to determine, with the latter favored by the record. 

In short, it is easy to give French planning high marks for macro- 
dynamic success, although the gron-th of the economy seems to have 
followed more an Abramo\’itz-SQlow model of growth through tech- 
nological progress than a Harrod-Domar model based on inx’estment. 
The record on macrostability is so-so — despite "Wickham’s claim — ^with 
no serious setbacks, but with difficulties in the balance of payments and 
income distribution and n-ith need for macroeconomic policy alongside 
and occasionally opposed to planning goals. On the microeconomic 
front, it is difficult or impossible to de\’ise an adequate test: Bottlenecks 
were broken during the early days, but entrepreneurs ignored the plan’s 
attempt to apply the brakes in some fields, and seem not, as yet, to ha%’e 
suffered from it. Perhaps it is enough to score the macrodynamic sue- 
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cess. Planning and growth are associated, even if it be true that causality 
caimot be estabh’shed, that growth without planning can be found in 
other contexts, and perhaps plarming without growth. The final question 
poses itself; Are French planning and its success exportable? 

Can French Indicative Planning Be Applied Elsewhere? 

The success associated with French planning has established an enor- 
mous vogue for it. Belgium adopted planning on the French model in 
1959 (CEPES, 1961, pp. 84—94). The establishment of the National 
Economic Development Council in Britain draws admittedly on the 
same inspiration. Chancellor Ludwig Erhard in establishing a four-year 
framework for the annual budget and creating a Council of Economic 
Advisers felt obliged to uphold “social market economy” and to insist 
that he was not “pandering to the politico-economical fashion as ex- 
pressed in the term which by now has become almost a slogan, ‘plani- 
fication’ ” (Erhard, 1963, p. 14). One German who is now a member 
of the council, moreover, was prepared to contemplate that the major 
modifications of the German economic structure, for which he saw a 
need, would require planning to carry through (CEPES, Giersch, 1961, 
p. 113). Organizations which had already embraced planning as doc- 
trine were not slow in finding their beliefs confirmed (PEP, 1961; Private 
Planning Association, 1963). Perhaps the most persuasive voice lifted 
in its behalf was that of a Washington economic journalist who urged 
its application in the United States (Nossiter, 1964, Chap. 8). 

There is no lack of disagreement. Bankers, businessmen, statesmen, 
and economists do not hesitate to point out that French planning is more 
French than planning: Where it abjures price and wage controls, im- 
port quotas, consumer rationing or government allocations of labor, 
materials, and capital, and involves a minimum of interference with 
private decision-making in the economy, it may not be planning at all 
(McLaughlin, 1963, p. 1). Economists in the less developed countries 
who are inordinately impressed with indicative planning have not ques- 
tioned whether the primary impetus for French growth did not arise 
from the backlog of technological advancement into an economy with 
highly developed skills and institutions, and have shown too little 
awareness of the tradition of centralization and close contact between 
govemmjent and business technicians in France (Collado, 1963, p. 6). 
More generally, the French system may be seen as squarely in the 
mainstream of a tradition of cooperation between government and in- 
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dustn' wMdi goes back at least to the time of Colbert (Downie, 1963, 
p. 5). In his presidential address to the American Economic Associa- 
tion, Mason concludes that Frendi planning is irrelevant to the United 
States (1963, p. 12). 

But- the relevance of French-type planning to the de^’eloped■ coun- 
tries of the West which ha^ competition, appetite for income, capacity 
for innovation and resource reallocation, and reasonably effective mone- 
tary and fiscal policies is perhaps not the issue. Vf’here these ingredients 
of growth are not present, or only latent, some mechanism is needed to 
call them into being or into action, and planning is as good a mechanism 
as any other — perhaps better. WTiether French-tj’pe planning can evoke 
growth in coimtries where the listed attributes are missing, as in the 
less developed countries, or have lost their cutting edge, as in Bri tain , is 
another question. The French economj^ in 1946, poised on the brink of 
resurgence, could use the stimulus of pl annin g to great effect. 

But planning is not the all-puipose weapon. However much it may 
have contributed to French growth, it has failed to cope with the prob- 
Jem of stabilit}', or rising costs and prices, or income distribution, prob- 
lems to which the United States must give heed along •with gro'wih. 
Moreover, growth seems to have made progress lately in the United 
States, as in Germany, though the circumstances of the two economies 
differ in important respects and it is dangerous to reach hard and fast 
conclusions on the basis of the response to the 1964 tax cut. < 

' The important issue, to which reference has already been made, is 
the extent to which intervention in the economy occurs at the le-vel of 
the firm, and with regard to the specific results of action rather than con- 
formit}’ to general rules of conduct. This is the old issue of “rules 'V’s. 
authority” in monetary policy. In the United States there 'Vidll be eco- 
nomic bills of attainder, administrati\-e rulings, appeals to public opinion, 
pressure, or even laws designed to produce a particular result in a 
particular situation. They will be exceptional under present circum- 
stances. If indicative planning is adopted, the role of authority 'will per- 
haps not expand much, but the likelihood is that it would expand some. 
The extent of such inter\'ention in France is greater now and likely to 
increase. X^Tien planning gives rise to gronih which makes competition 
more feasible (Sheahan, 1963, p. 242), we ha%-e the best of aH possible 
worlds. liNTiere plaimrng is primarily intervention, the gain is less ewdent. 
It can be argued that inter^‘ention in France has been efficient economi- 
call)'. It can also be argued that it is becoming increasingly regrettable 
politically. 
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COMMENT 

Stanislaw Wellisz, Columbia University 

My task is to discuss Professor Kindleberger’s “catalogue raison€” of 
writings and opinions on French planning. The catalogue is comprehen- 
sive and well balanced; so a critical review (suggesting, perhaps, some 
additional entries or correcting minor distortions) would be rather dull. 
At the end I would have to agree with Professor Kindleberger that after 
a careful weighing of experts’ opinions on French planning, it is not 
possible to decide what effects planning had on the French economy. 
The catalogue is excellent, but the task of cataloguing proved to be 
futile. 

Why is it that experts cannot agree on what French planning does? 
The main reason is, I think, that it is virtually impossible to make mean- 
ingful comparisons between the planned French economy and an un- 
planned “control group.” A comparison between the preplan and the 
plaimed French economy is meaningless because too many other changes 
have occurred in the interv^ening period. Comparisons between planned 
French development and the development of other West European 
countries is also unlikely to bring to light the effects of planning. Al- 
though France’s “planned development” is frequently contrasted with 
West Germany’s “free market growth,” the differences between the two 
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sj-stems are much less striking than the similarities. As Angus Maddison 
said, all the West European countries “in their various waj-s are free 
enterprise or neo-capitalist economies, v?ith most production activities in 
private hands. . . . The state modifies rather than determines the flow 
of income. The economy [of Western Europe] is a managed market 
economy." ^ France. West Germany, and the other West European coun- 
tries are closely connected by trade; they share a common technolog}- 
and have comparable factor endowments. As a consequence it does not 
come as too much of a surprise that the French “economic miracle" 
looks so much like the German or the Italian “economic miracle.” ’ 
These “miracles" pro\ade useful ammunition to the advocates of the 
various sj-stems, but they are of little help to the scholar who tries to 
make an appraisal of the comparati\-e \irtues of the institutional frame- 
\ 5 -orks.® 

The alternate approach, that of asking “How well do the French 
plans come out?" does not seem much more promising at first sight. The 
difficulties of a^ri^'ing at a conclusion on the basis of internal evi- 
dence are well summed up by Mass6: 

. . . the Plan is in principle normative, the projection [on which the plan 
is based] is partly no^nati^•e and partly predictional. Plan and projection 
not being identical, the in\*alidation of the projection does not necessarily 
mean failure for the plan. This is why the question ‘To what extent are the 
French plans implemented" is ambiguous. This ambigtiit}- cannot be removed 
simply by comparing projection with realit}-- Falling short in relation to the 
projection is not in itself significant. In measuring the success or failure of 
the Plan, one must assess, to a certain extent subjectively, the underlving 
significance of falling short in any particular way.-* 

Taken at its face v-alus, such a statement made by a man -who heads 
the French Planning Commissariat and who combines high technical 
skills with excellent policy judgment should be enough to discourage 
any inquiries into the virtues of French planning. Since we cannot make 
valid international comparisons and since we cannot judge plans by their 
results, how are we to know (short of accepting the efficacy of French 

- .A.ngus Maddison. Ecor.orrJc Growth ir. the H'erf, New York, 1964, p. 15. 

= See Josselra Hennessy, Vera Lutz, and Giuseppe Sdmone, Economic “Mira- 
cles," J-ondon. 1964. 

* Of course there e.xist differences among the institutions of West European 
countries, as s^-ell as differences in economic performance, but if one takes all 
the important factors under consideration the difference between “planning” and 
"no planning” is swamped by differences in capital endowment, skills, rates in 
population growth, external burdens, etc, 

■* Pierre Masse, “The French Plan and Economic Theory,” Econometrics:, April 
1965, p. 267. ' ■ 
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planning as an article of faith) what French pl annin g does to the 
economy? 

Actually by telling us how not to judge French plans Masse pomts 
to a possible method of analysis, which is largely yet to be undertaken. 

The first question which may be asked is how well the French 
planners foresee the development of the economy. For purposes of this 
inquiry it is irrelevant whether the goodness of the “fit” results from 
correct forecasting or from plan enforcement. The results of an inquiry 
which used Theil’s inequality coefficients as a measure of fit showed that 
the “forecast for 1963” implicit in the Fourth French Plan ® gave a sub- 
stantially better fit than a GNP blowup, a multiple-regression forecast, 
and a projection of the 1959 input-output table.* The evidence is as yet 
limited, but further evidence should throw light on the performance 
of French plaimers as “forecasters.” 

Assume for the moment that we have succeeded in establishing the 
degree of success and of failure of French planners as forecasters. To 
what extent is the correctness of the forecasts due to the exact nature of 
the previsions, and to what extent is it ascribable to plan enforcement? 
To answer this question one must seek to determine the degree of con- 
trol which the gov'emment exercises over plan f ulfillm ent in the different 
sectors of the economy. If different sectors are equally easy to forecast, 
then a correlation between the closeness of adherence to the plan and the 
degree of planners’ control gives a measure of plan enforcement. 

The primary tool of control over plan enforcement in France consists 
of controls over financial means, including the granting of preferential 
credit terms in exchange for cooperation with the planners. In the in- 
quhy referred to above a rank correlation of sixteen sectors of the 
French economy in terms of (I) plan fulfilLment as compared with (2) 
the degree of reliance on government funds for investment purposes, and 
(I) plan fulfillment as against (3) the degree of self-financing has 
yielded rank correlation coefficients of 0.64 and —0.59 respectively, 
both of which were significant on the 5 pe' cent level.' These results 

-Tne Fonrth Plan takes 1959 as its starting point and contains a projection for 
1965, the plan's final year. At the time of the anal>’sis, the 1965 results were not 
available: hence, a forecast for 1963 was prepared by interpolating between the 
initial year of the plans and the final figures. The alternate forecasts were pre- 
pared on the basis of the same data as the plan. 

® Armand Van Nimmen, “French Planning: .-^n Essay in Evaluation.” -paper 
presented at International Economics Workshop. Columbia University. Spring 
1965 f mimeographed). 

ffhe “predictabsliw” of the various sectors was checked by comparing fore- 
casts ar,d forecast outcomes for the corresponding sectors in various European 
countries; no signmcant correlation was obtained between “predictability” and 
plan fulfillment in France. 
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do not constitute a proof positive of plan enforcement, but they point 
to a method for the elimination of the mystery surroimding French 
planning. 

A third question, perhaps the most important of all, concerns the ef- 
fects of the plans on the economy. If planning influences resource 
allocation, we should be able to compare the results of the sectors which 
closely fulfill the plans with those which deviate from the plans — and 
to observe differences. We may assume, for instance, that the plan strives 
to achieve a Pareto-optimal resoimce distribution at the end of the 
planning period. If the plan were correctly formulated, and if aU 
branches of industry' conformed to the plan, there would be equal 
marginal rates of return in aU the industrial branches. Upward de- 
viations from the plan would result in a lower, and downward 
deviations in a higher, marginal rate of return. The theoretical con- 
clusions can be translated into a testable hypothesis, all the more 
easily since France has a well-developed stock market. Alternate 
formulations of the goals of planning can also be made, and they 
can be translated into empirically testable propositions. Unfortunately, 
the data available to the public are so highly aggregated that they do not 
lend themselves to this sort of analysis. The answer-seeker will have to 
fight his way into the commissariat’s archives where (rumor has it) there 
is a vast treasure of detailed information. 

The results of any quantitative investigation will have to be tempered 
by good judgment. The commissariat does valuable work “in opposing 
state inteiv'ention that distorts the normal price fixing mechanism wth- 
out due reason” ® and in fighting against irrational meddling by policy- 
makers. On the other hand, the commissariat does a substantial amount 
of meddling on its o\mi. Moreover, while the widespread participation in 
the work of specialized commissions contributes to the diffusion of im- 
portant economic information, it also gives an opportunity' to business 
to form exclusive arrangements and to monopolize the economy. Such 
factors cannot readily be quantified, but they must be taken into account 
in an over-all appraisal of French planning. Yet the core of an ap- 
praisal must consist of quantitative analysis. An inquiry which limits 
itself to literary weighing of possible advantages and of possible disad- 
vantages of planning cannot yield fruitful conclusions, no matter how 
well informed the inquirer. Professor Kindleberger has most skillfully 
weighed all the literary economists’ opinions, yet all that he (and we) 
have learned is that opinions differ, 

. ® Masse, Econometrica, April 1965, p. 273. 
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Introduction 

Indian planning is an open process. Much of the controversy and the 
debates that accompany the preparation of the plans are public. Tne 
initial aggregate calculations and assumptions are either e.xplicitly stated 
or readily deducible, and the makers of the plans are not only sensitive 
but responsive to criticism and suggestions from a wide varien- of na- 
tional and international sources. From original formulation through 
successive modifications to parliamentar,' presentation.* plan making in 
India has evolved as a responsive democratic political process. 

Note; An unusually large group of people have made major contributions to 
the research on which this paper is based, so much so. in fact, that the author 
feels he should be regarded as the rapporteur of a joint effort, especially with re- 
spect to the formulation of the model described. Vet. each indmdual might 
present and evaluate the results differently; so no one but the author is respon- 
sible for the opinions of this paper and any errors which it might contain. Credit 
for whatever merit there may be is shared with Professor S. Chal^ravarty of the 
Delhi School of Economics. Professor Louis Lefeber of Bmndeis University, 
who participated in the original version of this paper, and Dr. Kirit Parikh, 
research associate of the Center for International Studies. M.I.T. The author 
is also indebtevi to Professors Max Millikan and P. N. Rosenstein-Rodan of 
M.T.T. Assistance has been prorided by Mrinal Datta-Chaudhuri. Dr. T. 
Krishnam. Dr. Jayant Shah, and T. Weisskopf which has gone far beyond 
doing calculations to order, and the author regards them as having been close 
a<¥Ociates. Professor Nino .Andreatta of the University of Bologna; Dr. .Ashish 
Chakravarti. Indian Statistical Institute; James A. Mirrlees. Cambridge University; 
and Dr. Per Scvaldson of the Central Bureau of Statistics, Oslo. Norway, were 
instujmcntal in starting the original project; and their early advice has continued 
to be useful. The research has been financed by the India Project of the Center for 
International Studies, M.l.T., and the U.S. .Agency for Internationa! Development, 
neither of which is responsible for the analysts and opinions expressed here. The 
M.l.T. Computation Center has been generous and cooperatix-e in making its 
facilities available. 

In rexising the paper after the conference, the comments of Professors .A. 
Manr.e and T, Koopmans were particularly helpful. 
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The wide political participation in the preparation of the plan is un- 
derstandable if one realizes that the plan is not only iijtended as a set 
of prescriptions for economic behavior but represents the diverse aspira- 
tions of a nation for social advancement. Yet, the nation is not a 
homogeneous political entity; it is composed of a variety of regional, 
linguistic, economic, cultural, and political groups. The many particular 
and frequently contradictory interests of each of these groups have to 
be recognized and to the degree it is possible, accommodated within the 
framework of the plans. The political process which leads to the formu- 
lation of the final document is undoubtedly an impressive manifestation 
of the workings of an open society. By its very nature it generates many 
problems from the point of view of mapping an optimal strategy for 
economic development. Though there has been a considerable amount 
of debate over the plans, there has been relatively little explicit attention 
given to alternative strategies or paths of economic growth and develop- 
ment. In fact the political discussions have been only tangentially con- 
cerned with questions of alternative compositions of national targets 
and much more with the capacity for saving and taxation, problems of 
direct controls and price stability. The latter are, of course, directly 
related to the setting of social-economic goals and to the mapping of 
the paths leading toward them. However, the relationships have not been 
spelled out, and the significance of the plan targets for current and future 
welfare has been left implicit. 

Although participation in the debates which accompany the prepara- 
tion of the plans is widespread, unfortunately it has not been well in- 
formed either on the welfare implications of the plan goals or on many 
other plan implications. Planning efforts have been absorbed in attempt- 
ing to make a single plan whose goals, resource requirements, and 
resource availabilities were consistent. Alternative policies have re- 
ceived only limited consideration in part because the alternatives remain 
relatively unknown. Plausible and consistent alternative plans are dif- 
ficult to prepare, and the enormous amount of information needed for 
their formulation is not readily available to individuals and organizations 
outside the central government. Hence, in order for a range of alterna- 
tives to be available for consideration, the Planning Commission and the 
concerned ministries would have had to prepare them, and this has not 
been done. The preparation of alternative plans and the comparison- of 
their implications' is not advocated as a service to potential critics. It is 
an essential part of the planning process, for only in this way can the 
full implications of any single plan be appreciated. 

This criticism of Indian planning must be seen in proper perspective. 
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No conceptually satisfactoiy tecliniques of planning or more generallv 
of making economic policy for de^■^lopment were readily at hand when 
the Indian plans were first being made. Even now. in spite of consider- 
able progress the operational techniques are relatively crude. Among 
the less-developed cormtries the Indian approach to planning is one of 
the most sophisticated. It may be just because of this fact that higher 
standards are set in judging Indian performance than would be appro- 
priate elsewhere. 

There are many important aspects of Indian planning which will not 
be dealt v,-ith in this paper. In particular, issues related to implementa- 
tion of the plans will not be discussed. However, this omission should 
not be taken as imphmg that the issues of plan implementation are 
unimportant. After a brief discussion of the techniques and functions 
of planning in India the focus will turn to a method of analj-zing the 
implications for de\elopment of altemati^■^ targets and the si gnifi cance 
of such alternatives. This is. I believe, one area in which more intensive 
economic anal\'sis can help improve planning procedures. 

The Techniques of Indian Planning 

The First Five-year Plan, though prepared in haste, embodied a pro- 
jection of an aggregate growth path generated by capital accumulation 
and financed largely by domestic saving described by a linear sa^^ngs 
function. The aggregate gronih model was of a Harrod-Domar t^pje: 
however, the lineario,- of the savings function implied a marginal sarags 
rate higher than the average. This in turn indicated a decreasing reliance 
on foreign assistance in spite of the higher levels of investment projected. 
This simple model, it should be noted, v.'as a projection, not a plan 
which could be implemented, although it did ha\'e implications for policy 
wth respect to foreign exchange a^■aiIabiiit^' and government sa^^ng. 
Sectoral investment allocations were determined in the public sector by 
the pardcrilar projects which were proposed. A glance at the First Plan 
win dispel, hov-'ever. any notion that there was a lack of concern for the 
distant future. This plan had in fact the most explicit set of aggregate 
calculations. Yet it is not surprising that at this early stage detailed 
anal\'ses were not made of the significance of alternative future com- 
positions of output. 

In the formulation of the Second Plan a simple aggregati%-e Harrod- 
Domar growth model was again used for o\'er-an projections with pa- 
rameters that were based on an optimistic extrapolation of the First Plan 
experience. For the purpose of ans\^’ering questions about the strateg}- of 



308 


Planning in Individual Countries 

resource allocation to such broadly defined sectors as agriculture and 
industry, Professor P. C. Mahalanobis, director of the Indian Statistical 
Institute and member of the Planning Commission, prepared two- and 
four-sector models which may have been influential in drawing up the 
Plan.* The two-sector model, reminiscent of the Foldma'n model,^ was 
used to demonstrate the relations between the allocation of investment 
between the sectors and the over-all growth rate. It distinguishes con- 
sumer goods and investment goods, the latter usable to create capacity 
in either sector. A linear structure of production is assumed and a con- 
stant marginal utility of consumption, so that future and present con- 
sumption would provide the same benefits. The model ignores foreign 
trade and consumption maintenance requirements for labor. Given these 
conditions it follows that the long-run rate of growth depends on the 
relative allocation of investment to the capital goods producing sector. 
While the conclusion will not necessarily be maintained if the assump- 
tions are modified the model did serve the purpose of emphasizing the 
significance of the choice of planning horizon. 

Mahalanobis’s four-sector model was intended to indicate the invest- 
ment allocations which would achieve prescribed growth rates and em- 
ployment levels. Here, again, foreign trade was ignored, and demand 
conditions for investment and consumption were taken into account only 
insofar as the investment allocation suggested by the two-sector model 
could be assumed to be relevant. Both models were too limited in scope 
to indicate the most desirable allocation of resources among interde- 
pendent sectors. No attempt was made to find optimal ‘allocations; 
dynamic interrelations were not taken into account; and the targets were 
defined in highly aggregative terms. The models were not employed to 
examine the significance of alternative long-term programs and in fact 
could have been used for that purpose only with substantial modifica- 
tion. 

The detailed program of the 'Second Plan consisted of a collec- 
tion of particular projects including both unfinished First Plan un- 
dertakings and proposals for new ones. Though the sum total of the 

1 “The Approach of Operational Research to Planning in India,” and ‘‘Draft 
Plan Frame for the Second Five Year Plan,” Sankhya, December 1955, pp- 
These modek have been the subject of a number of critical analyses which will 
not, therefore, be repeated here. See S. Tsuru, “Some Theoretical Doubts (ra 
India’s Plan Frame,” Economic V/eekly (annual number), January 1957; S. Cbax- 
ravarty. The Logic of Investment Planning, pp. 43—48; R. Komiya, “A Note on 
Professor Mahalanobis’ Model of Indian Economic Planning” Review of Eco- 
nomics and Statistics, February 1959, pp. 29-35. 

- Sec E. Domar, “A Soviet Model of Growth,” Essays in the Theory of Eco- 
nomic Growth, 1957, pp. 223—62. 
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investment costs of these projects was subject to over-all constraints 
derived from the aggregate projections, there were nonetheless enough 
residual or “buffer” sectors to reduce the constraining influence of aggre- 
gate resource limitations on these projects. The. exception was the limita- 
tion imposed bj' the scarcity of foreign exchange; however, this restric- 
tion operated primarily not as aggregate constraint but in terms of 
availability of foreign exchange financing for separate projects. 

There was no explicit mechanism visible in the Second Plan for co- 
ordinating the development of the various sectors so as to avoid either 
bottlenecks or surpluses. To the extent that coordination and scheduling 
was achieved it was through the screening procedures of the interminis- 
terial committees and working groups that met with Planning Commis- 
sion representatives. These committees were responsible for the setting of 
the detailed targets in the plans, as well as for &e approval and phasing 
of projects. As one of their working tools these committees apparently 
did prepare commodity balances for the entire plan period, at least 
for particular items and sectors. 

However, one must not conclude with the impression that the setting 
of the targets and the design of projects was or is now left entirely to 
tlie deliberations of expert working committees of the central govern- 
ment. The economic influence of the Indian states makes itself felt 
both at the highest political levels and through negotiations with the 
Planning Commission and the other union ministries. The state gov- 
ernments come to the center not only as petitioners but as powerful 
advocates backed by substantial resources. They are determined to have 
a voice not only in matters affecting their regional economies, such 
as the location of new plants, but on over-all economic policy as well. 

The approach to the Third Plan was similar to that taken in the prep- 
aration of the Second Plan. Again there were macroeconomic projections 
which, though less explicit, were accompanied this time by a clearer 
recognition of the alternative possible values of parameters which in 
turn made some of the parameters themselves a matter of policy. One 
of the initial and continuing debates over the formulation of the Third 
Plan concerned the over-all magnitude of the plan in relation to aggre- 
gate resource availabilities.® This time, howeyer, there was no apparent 
attempt to use models such as those prepared by Professor Mahalanobis 
for the formulation of the Second Plan for determining sectoral priori- 
ties. Instead, the consultation and review procedures appear to have 

s As an aspect of this discussion see I. M. D. Little, "Tax Policy and the Third 
Plan,” Pricing and Fiscal Policies, A Study in Method, ed. P. N. Rosenstein- 
Rodan, Cambridge, Mass., 1964, pp. 30-76. 
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operated more intensively and the calculations of commodity balances 
were done more extensively, in more detail and with greater attention 
given to improving the basic data. It is impossible for an outsider to 
reconstruct the procedures by which relative priorities and scheduling 
were established. The interplay of ministerial and state and local ambi- 
tions appear in some cases to have had as much influence as any over-all 
dir^on from the Planning Commission itself. Indeed as John Lewis 
pointed out, a framework was not provided by the Planning Commission 
or by any of the ministries in which these various interests could be 
reconciled in a drive toward coordinated objectives.'* 

The detailed supervision of target setting, project choice, and re- 
source allocation by groups of experienced persons can go quite far in 
taking into account the most significant economic interactions. This is 
particularly true when there are only limited feedback effects of one com- 
mittee’s dedsions on the work of other committees. However, India is too 
large a country and its economy is too complex for such a condition to 
hold completely. Of course, where interactions exist, overlapping com- 
mittee membership and p5Tamided committee organization can at least 
partially recognize and account for feedback effects. 'More than that, 
no mechanical model of planning could ever substitute for the judgment 
which such a system of committees could bring to bear on the formula- 
tion of policy. At the same time the system is necessarily a cumbersome 
one, and its operation could be significantly improved by providing 
these committees better anal)dical tools than are currently available. 

Though Indian pl annin g is an open process with broad political 
participation, it is also true that the latter has, for the most part, made 
itself felt on the marginal rather than on the central issues. This is in 
part because the central issues which relate to questions of welfare, 
income distribution, time preference, and the social control of eco- 
nomic ajctivities have nOt always been adequately identified. 

In addition to the Planning Commission and economic ministries 
there are other groups formally charged with economic planning respon- 
sibilities: the National Development Council, the advisory committees 


* See John P. Lewis, “India,” Planning Economic Development, ed, E%’ereft B. 
Hagen 1963, pp. 98-104 and also his Quiet Crisis in India, Washington, 1962, 
especially Chaps. 4 and 5. Lewis’s description of a “planning backward approach 
in v-diich a set of final demands are broken down by steps into specip ^ 
projects would have provided a clearer conceptual framework than that which 
appears to have dominated the Planning Commission. However, the detaO^ 
rn^of its implementation are by no means clear in Lewis’s description 
nor does this approach provide adequate recognition of the jssues 
setting the final demand goab, the constraints of initial conditions, and the im- 
portance of generating alternative plans. 
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on problems of indi^adual sectors, and a consultative committee of mem- 
bers of Parliament. There are also informal groupings such as the con- 
sultative committee of the Prime Minister.® For various reasons includ- 
ing inadequate staff, limited time, and, in some cases, with limited sig- 
nificance given to their roles, these groups have not pro^dded guidance 
for informed political participation in the process of planning. As a 
consequence, in the procedures for formulation of the plans there has 
been relatively little consideration of the specific composition of eco- 
nomic targets .in the light of social preferences concerning present and 
future consumption subject to resource availabilities.® These issues 
have tended to become prime subjects of political debate only under 
the pressure of a new budget embodying substantial tax increases or 
under the impact of price inflation. 

The Functions of Indian Planning 

The function of economic planning is to provide guidelines for the use 
of scarce resources and to indicate the methods of implementation. 
But what is the practical content of this function in the mixed govern- 
ment-private enterprise system of India? Tlie aggregative growth models 
implicit in the plans have not provided particulars of economic policy 
but rough guidelines to total resource requirements. They have had only 
general implications for the government’s current and capital budget, 
over-all investment licensing, foreign exchange use, as well as fiscal and 
monetary policy. Although the Indian plans encompass the entire econ- 
omy, the decisions of the private sector can be only partially controlled 
by the government. Hence, the Indian plans as for most mixed econo- 
mies naturally speak with greater authority about the government than 
the private sectors. The five-year plans are sometimes represented as a 
set of detailed blueprints of a development program. It is nearer to the 
tnith to characterize the plans as a general statement of government 
intentions as to its own programs as well as with respect to those sec- 

® An informative description of the administrative and organizational structure 
of the Indian plahning process is given in S. R. Sen. Plarmini; Mncliiriery in India, 
Economic Commission for Asia and the Far East. Conference of Asian Economic 
Planners. New Delhi, 1961. 

However, this does not mean that Indian planning is particularly backward 
in this respect. The same criticism would be valid for most planning activities. 
Fundamental criticisms of the planning process have been raised in India by 
Profe.ssor Shenoy of Ahmedabad University among others. Professor Shenoy's 
objections arc so basic, however, that they would appear to be more easily avoided 
than would the criticisms of persons committed in a gener.d way to the pre- 
vailing brand of Indian socialism but skeptical of its implementation. 
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in use the model is a gross simplification in a number of respects. In 
other aspects it is more sophisticated than methods currently used. It 
should be emphasized at the outset that the model is not intended nor 
able to produce the “best” possible plan for India. It is a device for 
checking consistency and exploring alternatives. After presenting the 
model and some of the results obtained by it the strengths and weak- 
nesses of the approach will be evaluated. 

The maximand of the model is the weighted sum of annual aggregate 
consumption for the entire planning period, T, which at five years is that 
of the Indian plans. This is a linear objective function: 


T 

( 1 ) U = ^w(l)C(.f) 

<=1 

In Equation (1) w(/) represents the relative weight placed on consump- 
tion in period t. The ratio between pairs of adjacent weights reflects a 
social discount factor. Thus, setting the weight corresponding to the 
first time period equal to 1,-the value of the objective function corre- 
sponds to the present discounted value of the stream of aggregate con- 
sumption over the entire plan period. The discount rate is assumed to 
remain constant over the plan horizon.® 

Though the model is multisectoral, consumption is treated in the ob- 
jective function as a single, composite commodity since it is stipulated 
that sectoral outputs enter consumption in fixed proportions. In Equa- 
tion (2), F{t) represents the column vector of sectoral outputs desig- 
nated for consumption, and c is a diagonal matrix whose elements indi- 
cate the composition of C(/) : 

(2) . cC(0 c = lc,|;^c, = 1, for t = I, . . . ., T 

i 


Although the use of a composite good as the consumption variable is 
undoubtedly a major abstraction it has computational merit in that it 
avoids the nonlinearities which may be associated with explicit de- 
mand elasticities and also circumvents the problem of separately 
weighting each good that enters consumption. This undoubted advan- 
tage has to be balanced against the damage done to reality by the im- 
position of a constraint which forbids substitution among types of con- 
sumption, In interpreting the significance of the assumption with re- 
spect to the computations to be presented, it should be kept in mind, 


0 The assumption of constant discount rate is necessary to avmd the regret 
problem of R. Strotz, analyzed in “Myopia and Inconsistency m Dynamic Utility 
Maximization,” Review oj Economic Studies, 1956, pp. 165-80. 
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however, that the level of aggregation is quite high. It is unlikety that 
in a country' like India the composition of consumption would change 
verj’ much among grossly defined sectors over such a short period as 
five years. In any case, this is only a convenient formulation, and the 
consumption proportions will be varied by exogenous specification, 
taking income levels into account, in order to explore the implications 
of alternative composition.^® 

Annual consumption levels prowded by a plan cannot be set without 
taking into accopnt socially desired levels and growth rates of consump- 
tion, such as satisfaction of “minimum requirements” and either a 
stable or monotonically increasing pattern. Substantial fluctuations in 
consumption are not likely to be politically acceptable. Yet, in this 
model’s solutions, satisfactory’ levels and growth rates of consumption 
cannot be assured if they are not explicitly imposed as constraints. The 
behavior of consumption over time will otherwise depend on the inter- 
relatioqships betu’een the productivity’ of the sy’stem, the discount rate, 
initial endowments, and terminal requirements. Depending on the rela- 
tive magnitudes of these quantities consumption behavior could be 
raonotonic but concentrated at the beginning or end of the planning 
period or fluctuate over time. ^ 

To ensure a rising pattern of consumption over time a set of “mono- 
tonici^'” constraints are added as shown in (3). 

(3) C(/-h 1)^C(0(1 +p), for f = 1, . . . , T - 1 

These inequalities require that consumption in any one period must be 
at least as great as consumption in the prewous period augmented by a 
growth factor (1 -r p) where p is a politically determined parameter, 
w'hich will presumably take into account the population growth rate. 
A lower bound is also placed on C(l) to ensure that at least a minimum 
level of consumption is attained in the first period. This is shown by 
relationship (4).^^ 

(4) C(l)^^ 

There are otI\er relations which explain the availability and other 
uses of resources and output; the products of the different sectors may 

Pseudovariable proportions can be introduced into the market basket by stip- 
ulating overlapping upper and lower limits within which the proportions them- 
selves can change, T. Weisskopf has experimented with consumption goods com- 
posed on this principle. The disadvantage is computational, and is due to the 
inevitable increase in the number of inequalities. 

In the computations actually carried out for this paper the constraint in (4) 
was frequently not imposed for reasons e.xplained below. 
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\r/:.d i-A inpat, into crarrcrit production, for capita] formation, and for 
the ''.atl' fact Ion of govcrnrncnl and export demand. Furthermore, these 
product', may orijdnatc from domer-li'c oiitput or irriporta or — In r.ome 
cultablc (Vjrnh'mrtthn — fr<'/m fy/th, Tf-jr. r, dsccribed by the di'tribution 
rehfiorr.h'ifr. shoorn in (5j, of v/hich there h z set for each time penod, 

r5) aX(t) -p Fit) 4 - N(t) ^Q(t) ^ HU) 4 - 6'(0 4 - 

nU) - /^(/) - XU) esio, for / = 1 , . . . , 7 

Alf terror, of fhh '.nm are to be read a.s column vector:., the elements of 
v/bicb reprcv;nf the different tr/ec of the outputs of each sector, o is the 
i/ymtiei ruhtrir. cd Input coeiheienh. and Is the column vector 
of the dirrnesxic outputs corresponding to all sectors. Hence, the product, 
a erdurnn vc/Arm, shov/s the sum of the Intermediate demands by all rcc- 
t/)r-. for the good: of each .sector.’* Other use.s, I.e,, consumption, new 
capital formation, capita! repla-ccmcnt, inventory accumulation, govern- 
ment consumption, and expr^rt-s arc represented by the column vectors 
F(i), Nil), QU), JIU), G(i), and E(i), respectively, of v/hich the last 
two y/Ill be stipulated exogenously. The negative term M(i') is a column 
vtvetfrT of supplies frrnn Imported sources. 

Domestic production rccjulrcs only capital capacity. The production 
functions arc described In f 6 ). 

( 6 ) hX(t) - /ff/) v/hcre /» — lb(/[, for f = I, . . . , 7 

/) is a diagonal matrix crunposed of capital-output ratios. Capacity, KU), 
is a composite capital 'which i.s committed to a particular sector, but 
v/hleh may change from period to period depending on the rate of de- 
preciation and the Investment which is carried out in that sector. 

The formation of capacity In each sector i.s shown in (7), v/here 
4 ' 1 ) denotes newr capacity v/hich first becomes available for use 
in pcrir>d fr 4 ' 1 ). D(/ d~ i) the amount of capital stock which 
is disfiblcrJ by the depreciation of some part of it. /?(r-f 1) is the 
amount of the disabled capital .stock which is made productive again 
by the rcpkiccment of the depreciated component- 

(7) /Tff-f 1) ~ iCU) ~ ZU + 1) -i- + i) - EU+ 1)^0, 

for / — 1, . . . , 74"2 

Nev/ additions to capacity arc formed by blending different sectoral 
outputs In fixed proportions and with specified gestation periods. Thus, 

Tlic a matrix Itxelf, of ccurse, h a summary of many production relationships. 
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Like new investment, replacement requires a, gestation period depend- 
ing on the type of component. So deliveries for replacement must look 
three periods ahead to the actual replacement which the model decides 
to undertake, i.e., 

(12) (2(0 = + 1) + 2) -I- 

r«[d]-iR(t -K 3), for t = 1, . . . , r 

In addition to capacity formation, capital formation takes place also 
in the form of inventory accumulation. Assuming that the latter is pro- 
portionate to changes in the levels of sectoral outputs, the demand for 
inventory increases, H{t), is described by relationship (13). 

(13) s[X(t +1) - X(t)] = HO); s = 1^4, for t = 1, . , r 

In order to provide a basis for computing inventories in the first period 
an “anticipated” level of output is specified equal to (1 -f a)[J¥'(0)]. 
Thus, 

(14) HU) = s{X(2) - (1-f «)[^]} 

5 is a diagonal matrix of coeflScients for inventory change. 

Government demands for goods and services are exogenously stip- 
ulated for each sector. 

(15) GO) = G0)> for t = 1, . . . , r 
Exports are also specified exogenously: 

(16) EO) =E0), for t = 1, . . . , T 

Foreign aid and long-term capital movements, i.e., foreign transfers, 
are also exogenously determined. The sum of the two, FA(t), expressed 

in constant domestic currency, plus exports, FA O) -f ^ ^ EdO, de- 

i 

fines the availability of foreign exchange at any time period. The sum of 
imports by all sectors must, of course, not exceed the availability of 
foreign exchange. This is shown by relationship (17). 

(17) Y,MiO) ^FAO) -1-2^ £:,(/), for 1, . . . , T 

< i 

In a linear model such as that presented here the solution would 
necessarily involve a movement toward specialization of imports. In 
this case unconstrained specialization would manifest itself by -allocating 
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all foreign exchange resources so as totally to replace domestic produc- 
tion by imports in one or a few sectors.^^ This kind of specialization 
in a highly aggregated sj-stem would inject an extreme lack of realism 
into the solution. At the same time the model should be given some 
freedom to allocate foreign exchange to the sectors where it is most 
useful. This is done by imposing both import ceilings in all importing 
sectors and import floors where such should be necessary. The latter 
consists of sectoral minimum import requirements that are “noncom- 
petitive” in the special sense that they must be satisfied before other 
imports are allowed. If foreign exchange is left over after these mini- 
niums are satisfied, it is allocated according to cost advantage, i.e., 
competitively, to other sectors.^-' But now the import ceilings become 
operational; so imports cannot completely displace domestic produc- 
tion in any one sector. 

Relationship (IS) describes the dhasion of total imports into non- 


competitive imports, 



and competitive imports 



These are obtained for each time period by summing over the sectoral 
amounts. 


(18) 2^M.-(0 = for t = 1, . . . , r 


Import floors, i.e., the minimum levels of noncompetitive imports, 
are determined for each sector in terms of given proportions nu^ of the 
sectoral domestic outputs. This is shown by (19). 

(19) Af.-nt) = m,.iA'.-(r). for t = 1, . . . , r 

\STiatever foreign exchange is left over after satis^ang noncompetitive 
input requirements can be distributed for competitive imports with the 

If some foreign e.xchange were left over after the total displacement of 
domestic prodiiction in one or more sectors, it woUld be allocated to another sector 
where, as a consequence, domestic production and imports would take place 
simultaneously. This, of course, would not contradict the contention that the 
sv^stem moves toward specialization; it means only that the sj'stem, quite sensibly, 
would not throw away good foreign e.vchange resources. 

Cost advantage depends on the initial distribution of capital capacities as 
well as the structure of production coefficients. Therefore, the allocation of the 
foreign e.xchange resources may be dominated by the initial conditions rather th^ 
a more comprehensive interpretation of cost advantage. Furthermore, changes in 
foreign prices are also neglected, and exports are exogenously stipulated. Hence 
the concept of cost advantages is different in a number of respects from a dsmamic 
interpretation of Ricardian comparative advantage. 
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limitation that not more than a given proportion m? of the remaining 
foreign exchange can be spent for imports in that sector. This is de- 
scribed under (20). 


(20) M,2(r) ^m,2(0[F^(r) -}- E,(0 - 

6 

for / = 1, . . . , r 



nif must be chosen so as to exceed unity; otherwise the maximizing 


mechanism has no freedom to allocate competitive imports according to 
cost advantage. 

Up to this point constraints have been described which relate to the 
intraplan periods. The determination of the initial and terminal condi- 
tions must now be described. The initial conditions summarize the pro- 
ductive capacity of the economy in existence at the start of the planning 
period, i.e., the initial capital stocks iiC(l). Furthermore, since capacity 
increases follow a lagged gestation pattern, the incomplete projects 
from the preplan period which are available for completion during the 
first years of the plan must also be specified. Their completion may or 
may not be efficient — the decision on this is- left to the optimizing 
mechanism. The initial conditions in the form of column vectors are 
shown in (21), Capacity increases maturing in the first period are not 
listed since they are already included in E(l) as potentially active 
productive capacity at the beginning of the plan. 


(21) KH) = K(1);F(0) = F(0);F(0) = /2(0);P(-1) = 

FTT) 

P(0), for example, is the investment carried out in period 0 for com- 
pletion in period 2. 

While the initial conditions reflect the state of the economy when the 
planning period begins, the terminal conditions summarize the state of 
the economy to be attained by the end of the planning period. For a 
variety of reasons plans must be truncated at some point, and it is the 
function of the terminal conditions to reflect the postplan future into 
the planning period. Barring terminal capital requirements set so high as 
to be infeasible, the planner" has considerable scope for choice with re- 
spect to these terminal conditions. The issues related to this choice have 
received so little explicit attention in Indian planning that it is hard to 
avoid the belief that their significance has not been adequately appre- 
ciated. Although there are good reasons for making short plans, the 
choice of a planning period is essentially arbitrary. Yet short plans 
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should he consistent with both the long-run and continuing goals of 
society as well as more immediate needs. The former objectives will in- 
clude raising the standard of Ihing of the nation; the latter, for example, 
may reflect urgently felt military- requirements. There are a variety of 
techniques which can be employed to bring these postplan considera- 
tions within the purv'iew of a truncated planning period. 

The terminal conditions ts-ill be set in t«-o ways in the solutions 
which follow. First the targets of the Third Plan will be used. They will 
be extrapolated by means of the sectoral intraplan growth rates as a 
basis for determining the investment necessary- within the plan period 
for postplan period growth. With such terminal conditions the model will 
be called the Target Model and its solutions, Target solutions. The next 
analysis ^^-iIl use a method of setting targets which makes them endog- 
enously determined as part of the solution. The technique is a variation 
of that presented by Chakravarty and Eckaus and by R. Stone and 
Alan Brown.^* The level of composite consumption attained in the 
last period of planning is taken as the basis for the future growth path 
of consumption. Even in this case, government purchases, exports, and 
foreign exchange reseives (exports plus foreign aid) continue to be spec- 
ified exogenously. Thus, because the last period's consumption is an 
endogenously determined variable of the optimizing system, the post- 
terminal sectoral output levels required to sustain a given rate of post- 
terminal consumption growth also become endogenously determined 
variables. Since in this case the model solution pro\ides an optimal 
transition to exogenously- specified post-terminal grov,-th rates it will be 
called the Transit Model; and its solutions. Transit solutions.-' 

The determination of the post-terminal sectoral output levels requir^ 
to sustain a given rate of consumption growth is shown by relationships 
(22) and (23). Equation (22) is the distribution relationship (5) into 
which the appropriate growth terms have been substituted, and (23) is 
the sum of the particular solutions corresponding to the nonhomogeneous 
elements of the post-terminal growth: consumption, government, exports 
and imports. The homogeneous elements in (22) relate to interindustry- 
flows and to gross capital formation as well as inventory- requirements. 

16 S. Chakravarty and R. S. Eckaus. “An .Approach to a Multisectoral Planning 
Model.” Capital Formation and Economic Development, especially pp. 113—15. 
General considerations involved in setting lerminal conditions are discussed in 
S. Chakravarty and R. S. Eckaus; “Choice Elements in Intertemporal Planning,” 
Capital Formation .... pp. 6S-S3. 

^(irriptitaHc ^lode! of Economic Cro>vjk, Eondon. \962~ 

-s The nomenclature in the first version of this paper was not so specific. Origi- 
nally what is now called the Transit Model was called the Basic Model and the 
Target Model uas not given a name. 
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They are the terms multiplied by the b, d, and s coefficients. The non- 
homogeneous elements are the terms indicating the growth of C, G, E, 
and M, based on the levels which they attain in the last plan period and 
the exogenously stipulated growth rates, 

(22) Z(0 = aXit) + b^[X(i + 1) - X(t)] + b^[X(t + 2)] + 

b^lXit + 3) - X(i -f 2)J + s[X(t + 1) - X(0] + 
(1 + + (1 + + (1 + , 
y)‘-^G(r) + (1 + cy-^E(T) + (1 + f,.y-^M(T), 
for / = r + 1, r + 2, r + 3 

(23) X(t) =[I -a - (b^ + S)^ - b^-(l + 4>)4> - b^(l + 

<f>y<p]F(T)(l + <f>y-^ +[I -a- (b^ + s)S - 
b^(l + 8)8 - bHl + 8)2s]R(r)(l + 8)'-^ + 

[7 - a - (fti + s)y - 62(1 + y)y _ ft3(i ^ 
y^YlGCT) (l^yy-r^i/_a - (b^ + s)e- 
62(1 + e)£ - 63(1 -f e)2,]E(r)(l + c)‘-^ + 

[/ _ a _ (fei + s)^ - 62 (1 + f.)f. - 62(1 + 

,^)W(T)(1 + f.y-^, for / = T + 1, r + 2, r + 3 
The 6 coefficients are defined by 

(24) 6^ = p^b; 62 = p^b; b^ = p^b 

where p* = pij 


The coefficients <f>, S, y, c, and ji. are the specified post-terminal growth 
rates for private consumption, replacement, government consumption, 
exports, and imports. 

In the initial computations reported below the consumption com- 
position has been maintained unchanged throughout the postterminal 
period by projecting the sectoral components of consumption of the last 
plan period with identical rates. This, of course, is not necessary; -a 
more general framework could project the components of the last plan 
period’s consumption with different growth rates. Thus, as post-terminal 
consumption levels increase, ,a faster growth could be registered for more 
income-elastic components. The particular approach taken was chosen 
for its computational simplicity in the early stages of the research. 

The extrapolation of imports is also based on a distribution that is en- 
dogenously determined in the last planning period. This is convenient 
because the post-terminal path itself has no built-in optimizing mecha- 
nism for the determination of choice variables, and the alternative pro- 
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cedure would be an arbitrary' allocation of foreign exchange. Since im- 
ports as well as exports are' projected at gi'ven grow'th rates o'ver the 
entire post-terminal path, the post-terminal le'vels of foreign aid (or long- 
term capital flows) must be residually determined if a balance-of-pay- 
ments relationship is to be satisfied. ViTiether the need for aid increases 
or decreases in the post-terminal period depends on the absolute amount 
of the deficit in the terminal year as well as on the growth rates at which 
exports and imports are projected post-terminally. Since exports and for- 
eign aid are exogenous^ stated for the pl ann ing period itself, a stipijla- 
tion of the post-terminal growth rates of exports and imports is sufficient 
to know whether the requirement for aid will increase or fall post- 
terminally. 

The other nonhomogeneous elements, i.e., government demand and 
depreciation, do not require explanation. Both of these are exogenously 
stipulated already for the plan period. The projection of government 
demand is exogenous for the post-terminal period also. Since the model 
cannot decide for the post-terminal period what proportion of actual 
depreciation to replace, the terminal period’s level of replacement is 
projected. 

As mentioned earlier, (23) provides the sum of the particular solu- 
tions corresponding to the nonhomogeneous elements discussed above. 
Equation (23) expresses the post-terminal sectoral output levels re- 
quired to sustain the stipulated rates of growffii as a function of the 
nonhomogeneous components from w'hich the required terminal capaci- 
ties can readily be calculated with the help of the sectoral capital-output 
ratios. Again, because of the investment lag structure, the post-tenmnal 
output levels and capacity requirements must be determined for the first 
three post-terminal time periods. 

Tlie statement of the terminal conditions completes the system. The 
solution is obtained by maximbdng the objective function, i.e., the 
present discoimted value of the consmnption stream over the plan period, 
subject to all the constraints. Given the parameters of the constraints, 
there will be a different solution for each specified rate of discount or 
corresponding set of lF(r)- These solutions will be at vertices of the 
feasible region in the consumption space defined by the intersection of 
the given sets of constraints. Of course, there may be different feasible 
regions corresponding to different selections of the. parameters of the 
constraints. By varj'ing the discount rate in combination with the pa- 
rameters of the constraints it is possible to derive all portions of the 
social production feasibility surfaces which are relevant for economic 
planning. Of course, of the multifold infinity of possibilities, only the 
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^^oreove^ they reflect the particular constraints of the model. For ex- 
ample. the shadow price that corresponds to the baIaiice-of-pa\’ments 
constraints is a shadow rate of foreign exchange but one which mSects 
the import constraints. If the balance-of-pajments constraint is expressed 
in domestic currency then it utU indicate what ihe current domestic 
\alue of a unit n,x>rth of foreign exchange converted at some constant 
exchange rate should be in any one time period. The foreign exchance 
shadow price will not. however, reflect its value to sectors whose demand 
for foreign c.xchange is arbitrarily limited by the constraints on speciali- 
zation of use of foreign exchange. In theie sectors the \-alue of foreign 
exchange nill be greater than the dual price asscciated nith the over-all 
foreign exchange constraint. 

Each solution generates a complete specification period by period of 
the uses of resources for various Upes of production and the flows of 
goods to various uses all of which are consistent ntith the constraints 
and optimize the objective function. In this paper the time paths of out- 
puts and inputs generated by the model A\*ill not be emphasized. Atten- 
tion ntin be concentrated on the terminal-year output levels and certain 
over-all characteristics of the solution, recognizing that they are sup- 
ported by a feasible and consistent set of resource allocations in each 
period. 


Description of the Data 

One of the crucial problems in implementing planning models is that 
of matching the information requirements of the theoretical frame'works 
with the limited data which are practically a\‘ailable. Many of the com- 
promises which have been made between a more sophisticated theoretical 
structure and the practical formulation of the planning model have been 
due to limitations in data. In a number of cases the compromises have 
been necessary because the work has .been carried out in a context 
removedtrom original sources of data and actual plaiming actiritics. 

The Indian Third Five-year Plan period prorides the basic setting 
for the numerical implementation of the model. The structure of the 
economy reflected in most of the calculations is intended to be that of 
India at the beginning of the Third Plan period. The magnitudes chosen 
for the exogenous elements in the models are based on Indian conditions 
expected to pretmil during the plan.*® 

15' The altematiN'e computsticns which will subsequently be eorapared are ^1 
b 3 sedxia-the_sam£-set of d.at.a and statistical a-ssusuptions. Hence. whate%-er the 
weaknesses of the data. 1 do no: belie^■e they detract from the strensfe of the 
qualitative comparisons. 
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The numerical solutions remain hypothetical exercises. Though a 
strenuous attempt has been made to provide realistic data, assumptions 
of convenience have been made in estimating parameters which would 
not be tolerable if the purpose of calculations were to make specific 
plans for India rather than to gain general, order-of-magnitude in- 
sights. In particular, I should like to emphasize that I do not presume 
to be laying down guidelines for Indian policymakers. The empirical re- 
sults are intended to be illustrative rather than definitive. 

It should also be emphasized that the numerical estimates presented 
are all based on secondary and public sources. No special data collection 
activities have been undertaken for the purpose of the computations 
described below, although officials of the government of India, especially 
in the Planning Commission, and members of the Indian Statistical Insti- 
tute have cooperated most generously.^® Thus, jail the information used 
for the empirical implementation of the model is an adaptation of data 
originally designed to serve other purposes, but it does appear to con- 
form to those on which Indian planning was based. 

PRODUCTION DATA 

As indicated in the description of the models the Leontief input- 
output assumptions of “fixed coefficients” of production have been 
adopted to describe production conditions. The production data with 
which the model is provided are a set of ratios for each sector. These 
ratios indicate for each type of use of a sector’s outputs the inputs which 
are required. The ratios can be changed exogenously from period to 
period and from one solution to the next. However, the models are not 
provided with technological alternatives from which to make a choice. 
The general structure and logic of input-output tables have been dis- 
cussed in detail elsewhere so that only a brief description will be given 
here of the tables used and of the adjustments which have been made in 
them. For complete and detailed descriptions of the tables it is necessary 
to apply to the original sources. . 

THE CURRENT-FLOW MATRICES 

The first input-output flow tables for India were prepared for the 
middle 1950s in the Indian Statistical Institute in Calcutta. Some origi- 
nal numerical experiments were made using an expanded version of 

20 I am particularly indebted to Professor Alan Manne for his explanations of 
the background of the data in whose preparation he was a major collaborator. 

21 W. Leontief et al., Studies in the Structure of the American Economy, New 
York, 1953. 
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these original tables prepared by Ashish Chakravarti, now of the Indian 
Statistical Institute, Delhi. However, in early 1964, two new input- 
output tables became available for 1959-60. One, issued by the Indian 
Statistical Institute, Delhi, and referred to here as the I.S.I. table, was 
prepared under tlie direction of Dr. A. Rudlira and Avith the cooperation 
of Professor A. S. Manne of St^ord University, who was then a mem- 
ber of the India Project of the Center for International Studies, M.I.T. 
The second table was estimated in the Inter-Industrj' Study Group of 
the Planning Commission under the direction of Dr. K. S. Khrisnaswamy, 
chief. Economic Growth Section, and will be referred to here as the 
I.S.G. table. Inasmuch as somewhat more information as well as other 
supporting data was currently available for the I.S.I. table as compared 
to the I.S.G. table, the forpier has been used in the computational trials. 

The 1959-60 I.S.I. table which has been used is basically that pre- 
sented in Notes on Perspective of Development, India: 1960-61 to 
1975—76.-- It is a thirty-sector table with inputs valued at producers’ 
prices. The final uses of output are for the household, government, and 
export sectors, for stock (inventor}'), gross fixed capital formation, and 
others, a miscellaneous sector. In addition to the inputs of the inter- 
mediate producing sectors, wages and salaries, gross profit, and margins 
are distinguished. The latter includes wholesale and retail trade margins 
and indirect taxes and subsidies. In this table only five sectors produce 
fixed capital: the urban and rural construction sectors and the electrical, 
transport, and nonelectrical equipment sectors. Such industries as ce- 
ment, iron and steel, and nonferrous metals, rather than supplying out- 
puts directly for fixed capital formation deliver to the construction sector 
which in this table is a processing rather than service industrj'. It re- 
ceives such inputs, processes them, and delivers fixed capital. 

Many of the special features of the I.S.I. table have been suppressed, 
and it has been modified in several ways consistent with the objective 
of developing a technique of general applicability and to reduce com- 
putational requirements.-® Although the thirty-one sectors of the I.S.I. 

Perspective Pl.inning Dhision. Planning Commission, April 1964, pp. 183-87. 

In several sectors there was a negative input entered in the miscellaneous 
“others" sectir as an aggregative correction to overestimation of inputs to 
other sectors. These negative inputs were eliminated by allocating them among 
the other inputs of the sector using the proportions of the positive inputs as a 
guide. The undistributed inputs of the rail and motor transport sections were al- 
located using the proportions from the I.S.G. table. 

.Another major change in the I.S.I. table was the creation of a residential 
housing sector, which provides rental services. This sector constitutes appro.xi- 
mately 7 per cent of the consumer budget; it is also the sector with the largMt 
capital-output ratio. The original e.vperiments wth the 1955-56 I.S.I. table rein- 
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table already represent a high degree of aggregation, preliminary trials 
indicated that further aggregation was necessary in order to accommo- 
date the model to the available computational capacity. Unfortunately, 
this aggregation could not be done in a way which would both satisfy 
theoretical criteria and avoid bias and misrepresentation.*^ This is due 
to the lack of empirical knowledge which the criteria require and the 
previous aggregation which has already been done on a theoretically im- 
satisfactory basis. Further aggregation to eleven sectors was carried 
out, and Table 1 presents the revised 1959-60 I.S.I. table on an eleven- 
sector basis as used in the empirical experiments, 

THE FIXED CAPITAL FORMATION RELATIONSHIPS 

Capital is one of the two scarce factors, and its formation is the major 
source of growth in the planning models described above. This does not 
represent a refusal to grant the importance of natural resources or 
labor inputs or changes in technology. The obstacles to an explicit treat- 
ment of factors other than capital are partly analytical, partly computa- 
tional and partly owing to the lack of adequate empirical information. It 
would, for example, require only a slight elaboration of the theoretical 
structures of the model in order to treat labor as if it were a capital fac- 
tor formed by education, health services, and similar inputs. That, how- 
ever, would not be completely satisfactory from a theoretical viewpoint, 
nor are there corresponding empirical relationships which are reason- 
ably well established. 

The capital formation relationships are a kind of modified accelera- 
tion principle with a detailed breakdown of sectoral inputs. There is a 
rich literature on the theoretical issues raised by such coeflScients, and 
there is no point in summarizing it here. The use of the related aggregate 

forced the view suggested by these characteristics that over-all results would be 
sensitive to the size and growth rate for this sector. It was, therefore, decided to 
isolate residential housing from the miscellaneous “others” sector. In order to 
construct a residential property row, it was assumed that this sector delivers only 
to private consumption, and the amount of the delivery was the 520 crores of 
rupees estimated as the output of the sector in the official national income ac- 
counts. This amount was subtracted from the delivery of the “others” sector to 
private consumption. The residential housing column was formed by allocating 
the row total among the input sectors, using the relevant coefficients of the 1955- 
56 I.S.I. input-output table. 

The “others” sector was made into a producing sector receiving inputs as indi- 
cated by its column vector. For the corresponding row vector the margin row 
was consolidated with the others row. This treatment of margins was done to con- 
form to the usual practice for wholesale and retail trade. 

^♦See for example, A. A. Waters, “Production and Cost Functions: An Econ- 
ometric Survey,” Econometrica, lanuary-April 1963, pp. 5-11, 
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capital-output ratios for projections is well known and also much dis- 
cussed. As with so many aspects of computable multisectoral models, 
credit should be given to W, Leontief and his associates for their 
pioneering work on the structure of capital.^^ 

Although the empirical information necessarj’ to fill in the capital 
coefficients matrix is far from satisfactory, a substantial amount of data 
is available. With some major exceptions the quality of information of 
this type for less developed countries such as India may be superior 
to that for more developed economies. The relatively small size of many 
of the modem sectors, as well as the extent and variety of reporting re- 
quired for the implementation of various government regulations, should 
facilitate the estimation of sectoral marginal capital coefficients. The 
major exceptions are in agriculture and the traditional serv'ices and 
handicrafts which bulk large in the economy. In these sectors there is 
no simple and reliable relation of capital accumulation to capacity 
changes. These sectors could have been treated exogenously in our 
models and in a real planning application might be handled best in that 
way. Consistent with the experimental approach adopted here, these 
sectors have been put on the same basis as other sectors, with calcula- 
tions being made for alternative estimates of their capital-output ratios. 

In order to cany out the first trial computations on the alternative 
models with a plausible set of numbers a complete matrix of capital 
coefficients for India was first estimated m the Center for International 
Studies, M.LT. This had to be done in an extremely rough way, but all 
the various sources of information publicly available were used. The 
Indian Third Five-year Plan and various studies of the Indian Planning 
Commission were the most important of these. In 1964 a new matrix 
of capital coefficients was estimated in the Indian Statistical Institute, 
New Delhi, by Vinod Prakash, These estimates appear to have been 
based on many of the same sources as well as other information not 
publicly available. A comparison of the two capital-coefficient matrices 
showed considerable agreement The Prakash matrix was used as the 
basis of most of the computations as the most recently available 
authoritative estimates. The original capital-coefficient matrix was used 
to obtain additional detail beyond that available in the Prakash capital 
coefficients and as a source of the alternative estimates of capital re- 
quirements used in our sensitisutv' analyses. Since the Prakash estimates 
were presented in the thirtj’-one-sector detail of the 1959-60 I.S.I. matrix, 

Studies in ike Structure of the American Ecoruimy. 
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they were also aggregated using the 1959 output l£\-els as weights. Table 
2 indicates the aggregate capital-output ratios for each sector. 

In the model described there is scope for presenting some detail of 
the capital gestation process. The next step in data preparation, there- 
fore. nas the disaggregation of the capital matrix by periods. The e.xist- 
ence of gestation periods of varying lengths is a major source of the 
problems of coordinating the growth of different sectors in develop- 
ment programs. In addition, since in the less-developed regions delay’s 


T.ABLE 2 

Aggregate Capital-Coefficient Matrix- 
Adapted from I.S.l. Estimates 


Agriculture and plantations 

L51 

Mining and metals 

2.42 

Equipment 

0.91 

Chemicals and fertilizers 

O.SS 

Cement, glass, and wood 

0.S9 

Food and clothing manufactures 

0.55 

Electrical generation 

6.28 

Transportation 

2.22 

Construction 

0.15 

Housing 

10.00 

Other and margin 

0.15 


in making capital effective have a particularly high cost, it is important 
to be able to analj^e such delays. In India there has been particular con- 
cern expressed over this problem of planning. On the other hand, pub- 
lished empirical information about the gestation periods of capital proj- 
ects is relath-ely scarce both for developed and less-developed regions. 
There is a substantial body of informed comment, moreover, which holds 
that gestation periods in the more-de-veloped countries are quite differ- 
ent from practices prevailing in the less-de%'eloped areas, but there is 
relatively little organized information. Although the existence of several 
studies of the time patterns of capital creation indicates the feasibility' 
of such investigations, the secondary sources now available are com- 
pletelv inadequate for this purpose, and no independent estimation was 
attempted. In these circumstances a simple arbitrary pattern which 
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could easily be modified as more information became available was 
adopted to represent the gestation process. It was assumed that in order 
to achieve an increment of capacity in period t one-third of the total 
eventual contribution of the construction sector had to be forthcoming 
in each of three preceding periods. For the contribution of the equip- 
ment-producing sectors it was assumed that one-half of the total require- 
ments had to be provided in each of two periods preceding the period 
in which capacity was to become effective. With these assumptions the 
matrices showing proportions of total requirements supplied- by each 
sector at period t for investment in every other sector which will mature 
in periods t -f- 1, / -f- 2, and t -f 3 were estimated for India for the 
1960s, as shown in Tables 3, 4, and 5, respectively. 

THE INVENTORY INVESTMENT RELATIONSHIPS 

Although in some cases there may be technical requirements which 
put close limits on inventories, in most sectors the stock-holding deci- 
sions are subject to a variety of influences whose net effect, in developed 
coimtries at least, is a particularly volatile type of behavior. The pat- 
terns of inventory-holding in the less-developed areas have not been 
studied intensively, however, and relatively little empirical information 
is available. Such information is notoriously difficult to collect, and the 
statistical reporting systems of these areas have not been able to cover 
this aspect of investment in a thorough and continuous manner. Some 
data which do exist suggest that inventory accumulation may be a rela- 
tively more significant part of total investment in less-developed areas 
than in advanced countries, however. The limitations of transport and 
communications and other uncertainties associated with deliveries would 
contribute to such a pattern. 

The assumptions behind the inventory investment relations which 
have been used are that a certain ratio of inventories to output is main- 
tained in each sector and that the proportions in which the individual 
sectors contribute to these inventories are fixed. These lead to the 
inventory accelerator relationships and for implementation require the 
projection of inventory-output ratios. An initial source of information 
used to implement these assumptions was the matrix of coefficients 
estimated for India by Mr. Chakravarti. The aggregate ratios in this 
table were compared with separate estimates prepared by Professor 
A. K. Sen.*® These sources of information were complemented with 
scattered data more recently available. The matrix of inventory coeffi- 

“Working Capital in the Indian Economy: A Conceptual Framework and 
Some Estimates,” Pricing and Fiscal Policies, pp. 125-46. 
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Proportions of Total Requirements for Investment in Each Sector Supplied by Each Sector 

at Period t to Mature in Period t + 1 
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dents finally used, however, was based on the I.S.I. input-output table 
and is presented in Table 6 . 


DEPRECIATION 

The manner in which the productive capacitj' of capital stock dimin- 
ishes with time and use undoubtedl}' varies both with the tjpje of 
capital and the purposes for which it is employed. These differences 
could not be taken into account at the level of detail at which these 
models are cast. Instead, as in other cases, a convention was adopted 
which would not unduly complicate the models while prodding a first 
approximation to the effects of depreciation. The time pattern of decay 
was assumed to be that in which each unit of capital maintains its origi- 
nal productivity over its complete lifetime. 

The operating life of many tj'pes of capital is twenty to ff^^enty-five 
years or more, which is substantially longer than the planning horizon 
of the short-term models. The pattern of capital decay chosen for the 
model means, therefore, that depreciation is exogenous to the plan 
period, being determined by the investment which took place in years 
predous to the start of the plan. With this approach it became necessarj’ 
to estimate investment during the early posUvar years for which rela- 
tively little statistical information existed. The actual amounts of depre- 
ciation specified exogenously for the five-year model starting in 1960-61 
' are sho^vm in Table 7.-' Since there was relatively little investment in 
the 1940s, the assumption of a constant amount of replacement require- 
ments in each period was considered not unrealistic. The replacement 
requirements to restore the depreciated capacity are shonm in Table 8 ; 
and the proportions for restoring depreciated capacity, in Tables 9, 10, 
and 11 . 

IMPORTS 

It is desirable to prodde empirical information on the basis of which 
the planning models can assist in decisions on the type and quantity 
of goods to import rather than produce domestically. For this purpose, it 
is important to distinguish noncompetitive imports from competitive 
imports. The former are imports for which no domestic capacity exists 
or can be created, while the latter represent sectors for which a “make 
or buy" decision is relevant. Strictly speaking, noncompetitive imports 

These estimates are different from those used in the initial version of this 
paper. Re-e.\amination indicated those initial estimates were likely to be sub- 
stantially too low and it appeared to be preferable to accept the I.S.I. estimates. 
.As will be pointed out below, this change has had significant effects on the Third 
Plan Target solutions in particular. 
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Other nnd miirRins la-l.nST 130.2264 138.2771 140.3278 142.3786 144.5758 146.7730 

3\itrtl 916.0000 930.0000 944.0000 958.0000 972.0000 967.0000 1,002.0000 


Proportions for Restoring Depreciated Capital in Period t + 1 



9. Construction .233 .130 .119 .138 .126 .077 . 216 .000 .027 .333 

11. Other nnd margins .017 .035 .038 .034 .036 .045 .021 .057 .054 .000 

Total .383 .435 .441 .431 .437 .461 .392 .500 .487 .333 
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cannot be fitted wthin the classification scheme for the domestic econ- 
om)', and recognition of each tj-pe would require creation of a separate 
sector. Likewise, the reqiiirements for each t)*pe of noncompetitive 
import should be related separately to its uses in the producing or final 
demand sectors. The treatment of competitive imports should proside 
for the decision between domestic production or import and take into 
account the changing basis for such decisions as domestic capacity 
changes. 

A rigorous distinction of competitive and noncompetitive imports and 
the adjustment of import requirements with the development of domestic 
capacity was not possible utithin the limitations of the model structure, 
computational capacity, and data availabihtj’. Noncompetith’e imports 
were treated as fixed fractions of the total output of the sectors in which 
they were assigned. The ratios of noncompetitive imports to output 
were calculated from the I.S.G. matrix mentioned above and used as 
noncompetitive import coefficients. Table 12 lists these coefficients by 
sector. 

As noted previously, in order to handle competitive imports within 
the model structure, ceilings were set on the use in each sector of the 
foreign exchange left over after the satisfaction of noncompetitive import 
needs. These ceilings were in the form of ratios to sectoral output of 
uncommitted foreign exchange. The ratios were based on the import in- 
formation in tlie I.S.I. and I.S.G. tables, with some adjustments based 

TABLE 12 

Import Coefficients by Sector 



Noncompetitive 

Competitive 

Agriculture and plantations 

.01600 

.301 

Mining and metals 

.14500 

.199 

Equipment 

.23500 

.348 

Chemicals and fertilizer 

.26100 

.162 

Cement, glass, and wood 

.00400 

.020 

Food and clothing manufactures 

.00003 

.027 

Electrical generation 

.00000 

.000 

Transportation 

.00000 

.000 

Construction 

.00000 

.000 

Housing 

,00000 

.000 

Other and margin 

.00000 

.020 



Flcjmzng v: Inch 
TABLE 14 


Goverr.n-.en: Elxpcndi tires in- SectcT 
(nrpees ciores) 



i?ol-€2 

l&oS-SS 

19SO-&4 

1934-65 

1935-33 

Agraccltir-e and plantaiioi^ 

0.0 

0.0 

0.0 

0,0 

0.0 

Misacg Era raetsls 

0.0 

0.0 

0.0 

0.0 

0.0 

E-crairr:ea.t 

e7.5?S 

101.204 

104 4«S 

105,301 

112.209 

Checdcals aad feriilisE- 

2S.402 

29.452 

30.555 

31.305 

^355 

Ceraem, glass, ead ■vv'cod 

0.0 

0.0 

0.0 

0.0 

0.0 

Food and cloihing caardsotares 

ICS'.ISO 

liS»154 

ilT.oSO 

121.423 

12S-457 

Elaotrical geaaaaSioa 

44>23 

5.105 

5.293 

5.47S 

5,630 

Trans pc”aiioa 

0.0 

0.0 

0.0 

0,0 

0.0 

Constreotioa 

1CS.2OT 

112.200 

116.400 

120.400 

124,400 

Hoasicg 

0.0 

0.0 

0.0 

0,0 

0.0 

Othsr aad rasrgia 

192.T55 

199. $54 

20T.SS7 

214,'©o 

221.619 

Total 

541.000 

56L(XX> 

5S2.o:o 

602.000 

622.000 


GO\'EKX?.IE>'T 


The governmeut sector in the planning models is assnmed to consist 
entirely of ‘"poblic consniapdon." so resonrces delh-ered for thfe pnr- 
pose CO not contribute to productL'e capsdt}' nor act as intermediate 
inputs to producing sectors. Again there fe a substantiai literature on 
the extent to 'which these assumptions are justiSed for >-^1005 types 
of extenditure, and so the issues 'wS not be reTOwed here. The prob- 
lem becomes one of finding a reasonable bass on "whidi to project an 


exogenous sector. 

Considerable detail is a^mIab!^ on the uses of funds in the budgets 
of the union government and less detail for the state go'^-eirunent budgets. 
For neifirer bpe of budget ■was it possible to find the detail on function 
reclassified according to bnes of inputs used. The I.SJ. table proMces 
sum a breakdown in die j'ear for whidi it was estimated- V, ifii this in- 
formation and the Third Plan pro_^tions to aid in establishing gro'wth 




deirvexies to the £o%'eminent sector were estimated exog- 


enouslv. Table 14 presents these esdmates. 


FOKStG>t -Am 


This is truly an exoge 
model net armual foreign 


nous element- For the purpose of the basic 
aid "was set at $500 million. .As noted aboi-'e. 
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the allotment of foreign aid on an annual basis will lead to different 
results than specification of a total amount to be available over the 
entire plan in whatever annual pattern is desired. 

CONSUMPTION 

The models require specification of the proportions in which the total 
consumer budget is allocated among the outputs of the producing sec- 
tors. These proportions in actuality depend on the incomes achieved an4 
the patterns of relative prices and the price and income elasticities asso- 
ciated with the products of the various sectors. In this case the con- 
straints of the analytic framework are more severe than the data con- 
straints. Estimates of price and income elasticities are available for many 
of the sectors, especially the more significant ones, though there are 
high levels of variance associated with the estimates, and for some sec- 
tors there is almost no information. On the assumption that, for sectors 
defined as grossly as those in this paper, consumption proportions would 
not change markedly in a short period, the distribution of consumption 
was specified in advance. 

For the purposes of the models computed here initial consumption 
proportions were calculated from the I.S.I. transactions tables for 
1959-60. These are shown in Table 15. 

INITIAL CAPACITY AND UNCOMPLETED CAPITAL 

The endowments of capital stocks with which the plan period starts 
are initially the only productive resources available. These endowments 


TABLE 15 

Consumption Proportions Based on 1959 LS.L Table 


Agriculture and plantations 

.42941 

Mining and metals 

.00048 

Equipment 

.01471 

Chemicals and fertilizer 

.02384 

Cement, glass, and wood 

.00501 

Food and clothing manufactures 

.14101 

Electrical generation 

.00087 

Transportation 

.01476 

Construction 

.00000 

Housing 

.04516 

Other and margin 

.32475 
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TABLE 16 

Preplan Output Levels and Capital in Process 
(rupees crores) 



Preplan 

Outputs 

Maximum Capital 
Formation in 
Period 1 

Maximum Capital 
Formation in 
Period 2 

Agriculture and plantations 

7577.0 

798.75 

825.73 

Mining and metals 

462.0 

293.24 

332.02 

Equipment 

670.5 

158.49 

186.67 

Chemicals and fertilizer 

612.5 

147.68 

163.60 

Cement, glass, and wood 

450.6 

58.21 

62.46 

Food and clothing manufactures 

2442.0 

99.83 

103.53 

Electrical generation 

108.0 

162.29 

180.50 

Transportation 

779.0 

245.51 

260.58 

Construction 

1617.0 

30.76 

33.89 

Housing 

579.8 

399.98 

410.40 

Other and margin 

5854.6 

191.78 

196.99 


Analysis of the Indian Third Five-year Plan Period - 

The analytic framework for planning presented above is certainly an 
oversimplification of the real world and the problems of economic de- 
velopment. Likewise, the brief description of the data inputs cannot do 
full justice to their inadequacies. Yet the framework is more sophis- 
ticated than that of other formal models currently employed, and the 
data are not substantially different from those actually in use. Formal 
sophistication, however, is not itself an adequate criterion for judging 
planning methods. Less sophisticated techniques may be more realistic 
and more flexible, for example, in not being constrained to linearity in 
production relations and other constraints and in balancing a variety of 
objectives. Fortunately a choice need not be made, and a variety of ap- 
proaches to economic policy can be used simultaneously and consist- 
ently. The scope and comparative advantage of the approach described 
here may be appreciated better after an application to the Indian Third 
Five-year Plan is described. In using the model to judge the consistency, 
feasibility, and optimality of the Third Plan, criteria and constraints 
are applied which are believed to be reasonable. However, the caveat 
must be registered that these are not necessarily the criteria and con- 
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straints implicit in the Third Plan itself. The issues involved in this point 
will be discussed in greater detail below. 

The application is in two stages. The first application is that of the 
Target Model to the exogenously specified Third Five-year Plan targets, 
and the results are examined for a number of alternative specifications 
of parameters and constraints. Secondly, the Transit Model is solved 
with terminal conditions endogenously determined, using equations 
22 and 23, also for alternative parameters and constraints. The re- 
sults of the two types of solutions are comp^ed, and finally an ap- 
praisal is attempted of the model and its results. 

The full solution of the model indicates not on|y the value of the 
maximand but all the allocations necessary to achieve it: the capital 
formation in each sector in each period, the intensity of use of capital 
and foreign exchange, and the distribution of output for its various uses. 
The solutions will not be presented here in their full detail, but the 
values of the maximands and some of their other major features will be 
compared, especially the general nature of the resource uses and scarci- 
ties in each solution. 

THE THIRD PLAN TARGET SOLUTIONS 

The over-all growth rate implied in the Indian Third Five-year Plan 
was about 5 per cent. As one would expect, the growth rates projected 
for specific sectors varied quite substantially from this average figure. 
Table 17 indicates the 1960 gross output levels, the projected 1965 
levels, and the implied average annual growth rates for the thirty-sector 
detail of die I.S.I. input-output table.^® In inspecting the table it is useful 
to recall that only the construction and equipment sectors in this classi- 
fication are capital-creating sectors. 

Growth rates can be misleading as to the relative emphasis of the 
plan, since the initial output levels in some cases are so low. This is 
the case to some extent in both the crude oil and fertilizer sectors. In 
addition, these are levels and growth rates of gross output and do not in 
themselves indicate the planned growth of the Indian economy as meas- 
ured by final output or capital accumulation. Yet the over-all picture is 

It'is difficult from the Third Five-year Plan itself to construct a detailed yet 
comprehensive breakdown of sectoral targets. W. B. Reddaway in his book. The 
Development of the Indian Economy, London, 1962, provides a substantial 
amount of detail as does the publication of the Planning Cornmission, Selected 
Plan Statistics. A recent study by Saluja, “Methods and Sources for Output Levels, 
1960-61 and 1965-66,” is the source of the data reproduced here. The others 
sector is omitted, as are margins; so the total is n.ot equivalent to gross output 
of the economy. 
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relatively straightforward. With the exception of fertilizers the highest 
growth rates in the table are in the capital-producing sectors, their most 
important suppliers, and in several import-substituting sectors. The sec- 
tors supplying consumer goods, which in India include relath-ely small 
amounts of consumer durables, on the whole had lower growtii rates 
projected for them. The rationalization of this relative emphasis would 
presumably be based on two related arguments. First, capital is needed 
to provide the means by which to increase output in the consumer goods 
"sector, and the w’ell-known “accelerator effect" accounts for the more 
rapid growth of the capital goods sector itself. Secondly, capital is also 
needed to prowde import substitutes to reduce the reliance on foreign 
aid and, again, the capital equipment sectors must grow’ more rapidly 
than the sectors which they are supphang. Of course, the relative em- 
phasis as between capital and consumer goods production, the planned 
import substitution, and. therefore, the requirements of foreign exchange 
reflect decisions as to the growth rate of the economy and the distri- 
bution of the benefits of the growth both in the intraplan and postplan 
periods. 

Although aggregate projections were made -in the plan itself for the 
post-Third Plan period no set of detailed sectoral postplan growth 
rates was presented. Since short-term planning requires this specifica- 
tion it w’as assumed for the purpose of the Target Model calculations that 
the intraplan sectoral growth rates would be carried into the future. This 
amounts to saying that no substantial changes in the composition of 
output would be expected in the early postplan years.^^ Otheiv\-ise the 
Target Model was solved with the data inputs given in the pre%ious sec- 
tion. 

For the purposes of the solution, condition (4), which specified a 
minimum initial level for consumption, was omitted in order to reduce 
the possibility of finding that all the requirements could not be met. This 
change now permits the optimization procedure to reduce the consump- 
tion levels in the initial plan year as low as necessarj’ in order to meet 
the consumption growth constraint of later years. The feasibility issue 
in this respect thus becomes one of political acceptability' of the solution 
unless, even with zero consumption, no economically feasible solution 
can he found. 

In fact, with the specified parameters and constraints no feasible 

It should be recalled at this point that the amounts of unfinished capital 
carried into the first \-ears of the plan are set in the calculaUons by assuming that 
the last j-ears of the Second Five-year Plan were phased to provide smooth 
growth of capital and output to the Third Plan targets. 
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solution could be found which was consistent with the Third Plan targets. 
Even with the maximand reduced to zero, that is, with no consumption 
at all permitted in the plan period, there was no allocation of available 
resources which would meet the constraints and achieve the targets. The 
point made above about the absolute inflexibility of the constraints must 
be constantly kept in mind, however. It is possible that these constraints 
create some small bottleneck which if relieved ever so slightly would 
permit the achievement of the targets with a substantial and generally 
satisfactory level of consumption for the maximand. To investigate this 
possibility the constraints limiting the use of foreign exchange for com- 
petitive imports were, first of all, removed completely. It had been 
found from previous experience that this would often result in a sub- 
stantially improved performance.®- In this case it was still not possible 
to achieve a feasible solution. At this point, rather than to continue 
to search blindly for some way of obtaining a feasible solution, the 
targets were reduced across the board, one percentage point at a time, 
until a feasible solution was achieved. With a feasible solution there are 
shadow prices and other indicators of relative scarcities which help indi- 
cate the reasons for the infeasibility of the full targets.®® 

A feasible solution was found when the targets were reduced by 4 
per cent. If an average annual rate of growth of 5 per cent had been 
postulated for the Third Plan, a reduction in target year outputs and 

The parameters of the noncompetitive import constraints were based on 
data from the l.S.G. table. The significance of this result will be discussed below. 

Since, in the version of this paper originally presented, a feasible solution 
was presented with the Third Plan targets, it appears desirable to explain this 
new result. Subsequent to those calculations a number of minor changes have 
been made in the coefficients. TTie major change, however, and that responsible 
for this new result, was in the method of treating depreciation and the magni- 
tude of the depreciation estimates. The total and sectoral depreciation estimates 
used originally were revised using the methods described briefly above. The new 
annual total of depreciation is about 500 crores above the original estimate. It 
is interesting to quote the Third Plan on meeting depreciation requirements; 
“The estimate of investment on replacement shown (150 crores for industry only) 
falls short of the minimum requirements of the cotton te.xtile, jute textile and 
woolen textile industries in regard to which special studies have been made re- 
cently. The backlog of replacements in these three industries alone has been esti- 
mated at about Rs. 169 crores. The estimate that investment on replacement ac- 
count in the Third Plan will be of the order of Rs. 150 crores is more or less a 
projection of the actual performance during the Second Plan. Even so it is on the 
optimistic side in view of (a) the pressure on available resources of private enter- 
prise and institutional agencies for new investment and (b) the fact that mills 
with large backlogs of replacement are in no position to provide resources for 
renovation commensurate with needs and (c) the small allocation made in the 
Plan to enable the N.I.D.C. to assist these programs financially” {Third Five Year 
Plan, p. 460) . 



Planning in India 351 

capital stocks of 4 per cent corresponds to a reduction in the average 
annual growth rate to 4.15 per cent It is this 96 per cent level of the 
Third Plan targets which x^ill now be the subject of further analj'sis here 
and which will, hereafter, be referred to as the Target solutions. 

The %-alue of the maximand or discounted value of consumption over 
the Third Plan period, ^^nth a social rate of discount of 10 per cent 
and at the 96 per cent level of targets, was Rs. 24,710 crores. The cor- 
responding undiscounted ^'alue of consumption was Rs. 32.712 crores. 
■^Tiile this is feasible in the sense of being consistent with a solution 
to the linear programing problem, certainly no plan for which this-was 
a true implication would be regarded as politically acceptable. The aver- 
age annual level of consumption in this solution of only Rs. 6,542 crores 
\Hith the 96 per cent level of targets compares with the level of consiimp- 
tion in 1959—60. prior to the beginning of the Third Plan, of approxi- 
mately Rs. 12,600 crores. In the solution the 1961—62 level of con- 
sumption was only Rs. 2,347 crores, and it grew at the minimum per- 
missible rate -until the fourth and fifth year, when a total of Rs. 25,300 
crores of consumption was permitted. 

In spite of the low le\'el of the maximand in this target solution 
there v,*ere substantial amoxmts of idle capital throughout the plan period. 
Examination of the sectors in which this occurred, of the relative amoimt 
of in\-estment in the various sectors, and of the shadow prices v,all help 
in appreciating the kind of strain which the targets impose on the system. 
The largest amorats of idle capital relative to a\'ailabilities occur in 
the cons-umers goods sectors and their major suppliers. In the first 
period only construction capital is used to its fullest extent, and after 
that full capacity- is reached in only the equipment and the mining 
and metals sectors until the last and post-terminal periods, when there is 
virtually full-capacit}- operation in all sectors. This idle capacity is the 
result, again, of all the constraints, but in this case it is probably the 
fi,ved input proportions and fixed consumption proportions which are 
main!}’ responsible. Since only the construction sector in the first period 
is a bottleneck and that sector is. in realit\-. relatively easily e.xpanded, a 
slight relaxation of input proportions or an increase in the productive 
capacit}' of that sector might substantially improve the maximand. For 
example, housing requires little in the way of current inputs; yet its 
capacit}’ is kept idle in the early periods because its proportion of con- 
sumption is fixed and capacit}* is a limitation in other sectors. Simflar 
adjustments to impro%-e the maximand for the second, .third, and fourth 
periods in the equipment and mining and metals sectors, where capacity 
is formed less easHv, would be more difScult to jusdf}'. Wtale a reduction 
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in the consumption proportions of these sectors might increase the 
maximand, these consumption proportions are already small. A further 
reduction would probably imply price increases in these sectors or the 
use of price controls to avoid such an eventuality.^^ 

An additional calculation was made on the Target Model solution in 
order to test the significance of the rigidities in input proportions and 
in consumption proportions. For this purpose it was assumed that out- 
put in the major consumer goods sectors could be produced in these 
sectors without any current inputs whatsoever beyond those provided in 
the solution and by the sector itself. Using the idle capacities generated 
in a Target Model solution the additional potential output was computed 
and allocated to various uses on the basis of the model’s allocations in 
the fifth period, when capacity was being utilized almost fully. The addi- 
tion to consumption under these generous assumptions was roughly Rs. 
32,500 crores and, with the amount produced otherwise, the total 
consumption would be roughly Rs. 65,000 crores during the five years. 
That would not be enough to maintain a constant per capita level of 
consumption given a population growth rate of at least 2 per cent, even 
if the total could be distributed at will over the five-year period. 

The real limitation on the level of consumption in the Target Model 
solutions is the size and composition of the Third Plan targets. These do 
not allow enough of current inputs and new capital to be diverted into 
the consumption goods sectors and their major suppliers to produce ac- 
ceptable levels and rates of growth of consumption. 

Anything which increases resource requirements for growth when re- 
sources are scarce will obviously reduce the level of performance as 
measured by the maximand. Anything which reduces resource require- 
ments when resources are scarce or loosens a binding constraint will 
improve the maximand. A number of such changes and other modifica- 
tions have been tested in alternative solutions. The results are summar- 
ized in Table 18. 

Column 1 of Table 18 lists the value of the maximand, i.e., dis- 
counted consumption, for each of the alternative solutions. Undis- 
counted consumption over the five years is presented in column 2. The 
third and fourth columns list the net investment and replacement invest- 
ment required by the targets. Since in some sectors where only one type 
of capital input is required the model is indifferent between carrying 
out net new investment and replacement, some small amounts can be 
shifted between these two categories without affecting the results in any 

3* There were, in fact, substantial price increases in coal in the early years of 
the Third Plan. 
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exports, and foreign assistance were modified. In run 14 the constraints 
were eliminated on the use of the foreign exchange left over after satis- 
fying the noncompetitive imports. This resulted in a substantial increase 
in the value of the maximand. The implication is that a relative use 
of foreign exchange by the various sectors which was different from that 
which had prevailed at the end of the Second Plan at least would im- 
prove the performance of the system. In runs 15 through 22, the avail- 
ability of foreign aid is varied. When foreign aid is increased, in run 15, 
by 25 per cent, a total of Rs. 625 crores, the value of consumption 
rises by more than seven times that amount as compared to solution 4. 
The successive increases in runs 16 and 17 have a much smaller effect, 
as the bottleneck of domestic resources remains intractable. 'V^'hen a 
doubling of foreign aid is combined with greater freedom in the use of 
foreign exchange, in solution 18, another substantial increase in the 
maximand takes place. In run 19, the reduction of foreign aid by Rs. 625 
crores over five years reduces the available consumption almost ten 
times. With no foreign aid, as shown in Target solution 20, the 96 per 
cent targets become infeasible. 

It is interesting to note that reducing the growth rate of exports dur- 
ing the plan period actually reduces the value of the consumption 
available in spite of exports being a drain on domestic resources. As 
shown in runs 21 and 22, at the level at which the system operates in 
the Target Model solutions the domestic resource requirements for in- 
creasing exports do not clash directly with the resource requirements for 
reaching the targets, and the increased exports do provide additional 
foreign exchange. 

During the Third Plan period there have been general shortfalls 
with respect to the plan targets. The reasons for these are certainly 
more complex than can be explained by a linear programing model. Yet 
it is worth noting that the Target solutions can be interpreted as being 
consistent with the shortfalls and with the manner in which they oc- 
curred. The model produces a “feasible” solution only by scaling down 
the Third Plan targets and by reducing per capita consumption levels. 
Since in actuality consumption could not be so constrained, resources 
would be pulled into agriculture and the other consumer goods sectors to 
such a degree that targets could not be achieved elsewhere. Yet the 
government’s commitment to the targets was sufficiently strong that 
resources were not shifted wholesale to the consumption-supplying 
sectors, and per capita consumption has risen only slightly. A set of al- 
ternative — or aggravating — explanatory factors for the Third Plan pe- 
riod are the bad monsoons and the increase in the military budget in 
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centratec in the capitsI-goods-proGucing sectors and their major snp- 
piisrs. The shadovr prices also reSect the emphasis on capital formation 
in the consmiier goods sectors. 

The groerth rate for consumpuon associated vvith solutions 1 and 2, 
vnth a 10.0 per cent and 0.0 per cent rate of discount in the mazimand, 
respectively, is 10.2 per cent. The monotonicitj' constraint is binding 
orJy between the second and third and the third and fourth periods. 
It is not binding at ali when the constraint is reduced to 2.5 per cent 
h solution 4; so its complete elimination in solution 5 does not further 
a^ect tne mazimand. ^ 


The 10 per cent increase in capacities substantially improved the con- 
sumption goods output in Transit Model solution 6 but by no means 
as radically as in the Target solution. This corresponds to a result 
achieved when the Target model was solved for 80 per cent level of the 
Tnird Plan targets. In both the former and the latter case the targets 
become relathrely essy to achieve, and the model can concentrate on 
producing as much consumption as possible during the plan periods so 
that the Target solution comes to resemble the Transit Model solution, 

A reduction in the desired post-terminal growth rate of consumption 
hr; 25 per cent, in solution 7, amounts to about Rs. 400 crores in the 
fir't post-teminai year, for example. This change increases the value of 
consumption available in the plan period by about twice that amount. 
But an increase in the post-terminal consumption growth rate to 7.5 per 
cent, in solution £, reduces the availafanily of consumption by Rs. 1,500 
crores. The terminal-year capita! stock goes up by 500 crores. The in- 
crea-se is relath-ely small because the model is still free to set the initial 
lerrel of consumption and tries to “cheat” on the constraints of meeting 
termioal requirements by reducing initial levels cf consumption by 1 69 
crores. The rate of growth of consumption in this latter case is still 4.2 
per cenL If the level of consumption in the initial period were fixed 
at 5 per cent above that of the preplan period, a Transit Model solution 
became infeasible, as shown in 9 in Table 19. 

Elimination of the import coUings for competitive imports in solu- 
tion 10 increases the zmotiut of consumption available by about Rs, 
500 crores and the terminal capital stocks by about Rs. 200 crores. The 
improvement in the corresponding Target solution when this change was 
made was much more dramatic. This was partly because in that solu- 
tion there was more idle capacity which could be used if the various 
constraints permitted it and partly because there was more imbalance 
between capacities and targets which increased the significance of for- 
eisn ezchanse and the abiliw to use it freely. On the other hand, the 
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difference between the solutions also suggests for further research the 
possibility that the Indian foreign exchange controls were not so com- 
patible witli their targets as they would be in achie%’ing a different set 
of targets. 

As could be expected from the above discussion, a 25 per cent in- 
crease in die availabilit}’ of foreign exchange, in solution II in Table 19, 
makes less difference than in the case of the Target solution, permitting 
only Rs. 489 crores of additional consumption. The next 25 per cent 
increase in foreign aid, in solution 12, has a slightly bigger payoff in 
terms of additional consumption in the plan period for the Transit Model 
solution than the Target solution. Likeuase, reducing foreign aid had 
a smaller impact on the Transit Model solution as shov."n in its runs 
13 and 14. The reduction in the capital stocks at the end of the fifth 
period from Rs. 31,863 crores to Rs. 31,077 crores was much less than 
the reduction in consumption during the plan period as a result of the 
complete elimination of foreign aid. 

'i^'hen the stipulated rate of growth of exports is reduced by 1 per cent, 
in solution 15, increased resources become available for domestic use, 
but foreign exchange aTOilable is also reduced. The net effect of such a 
change or a 1 per cent increase in the rate of growth of exports, in solu- 
tion 16 is relatively imimportant. 

It is instructive to compare tj.'pical national income accounts asso- 
ciated with the Target and Transit Model solutions. This is done in 
Table 20 for solution 4 in Table IS and solution 1 in Table 19. In the 
first year the Target solution puts a great deal of effort into breaking 
the bottlenecks and keeps all other acthides at a low level, partly be- 
cause of the fixed consumption and input proportions. It also does this 
in part because a higher first-year consumption would, because of the 
consumption growth constraints, only increase the consumption require- 
ments in future years. The domestic sa%ings rates in aH >-ears after the 
first are in the Target Model solution at levels which would generally be 
regarded as infeasible.*’ 

The national income accounts associated with the Transit Model solu- 
tion look more conventional. On the other hand the domestic sa^ings 

This is, by no means, a nevr cxindsm of the Third Plan, although it has taken 
different forms depending on the analytical fTamev.‘ork used and indi'fdual judg- 
ment as to the parameters which are within government control. Thus. P. N. 
Roscnstein-Rodan thought the over-all capital-output ratio implicit in the plan 
was too low ('‘Alternative Numerical Models of the Third Five Year Plan of 
Indi.a." Ccpiiai Fonr.ctiar. and Econon:ic Derelppn'.cnt, pp. 2?— 33). Other com- 
mentators, while accepting the implicit capital-output ratio, have considered the 
implicit domestic sadngs rates as too high. 



TABLE 20 

Nai/ona/ Income Accounts: Target and Transit Model Solutions with Third Plan Targets 
(rupees crores; targets reduced to 96.0 pc^r cent) 
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rate is substantially lower than that which has been actually achieved. 
This suggests, as indicated earlier, that the economy could achieve 
a higher growth rate in capital stock if it so desired. The savings rates 
associated with Transit Model solution 9 in fact run, up to 15.6 per 
cent in the last period. The differences in savings rates result in a greater 
accumulation of total capital stock in the Target solutions, as would be 
expected. The total stock is 7.5 per cent higher in Target solution 4 than 
in Transit Model solution 1 in the fifth year of the plan period. In the 
post-terminal years the differences are even larger. As would be expected, 
the Target solution provides for a larger accumulation in the capital 
goods sectors and their major suppliers and for a smaller accumulation 
in the consumer goods sectors. 

AN APPRAISAL OF THE MODEL AND ITS APPLICATION 

The lack of realism in the assumptions of the model was obvious v/hen 
they were made. The consequences of those abstractions in the solutions 
axe less obvious, and the final task is to try to assess these consequences 
and, therefore, the usefulness of the method. The application of the 
model to the Indian Third Five-year Plan period provides a concrete 
context for the discussion. To summarize the results of that apph'cation: 
There are no economically feasible solutions to the Target model with 
the Third Five-year Plan targets inserted. Economically feasible solu- 
tions were obtained when the targets were reduced by 4 per cent. 
Even these would not be politically feasible, however, as they require 
a reduction in per capita consumption during the plan period. To put 
the results another way, these solutions are not consistent with other 
plan goals of increasing per capita consumption. The solutions of the 
Transit Idodel with endogenously determined terminal conditions pro- 
vide uniformly larger levels and growth rates of consumption. The dif- 
ferences between the solutions are due to the size and composition of 
the investment and output targets. The Third Plan targets require much 
more investment and place relatively greater stress on irwestment and 
output of the capital goods sectors and their major supphers as com- 
pared to the Transit Model solutions. 

In actual planning situations the objectiv'e function and the con- 
straints are never so simple as those stipulated in the model. Increased 
employment and improved income distribution are examples of the 
many goals which have had an important place in development debates 
but which are not explicit in the model. If additional constraints or 
multiple objectives could be taken into account, what would be the 
effect on the solutions? The answer cannot be given in detail, of course, 
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horizon. In models such as that used here the solutions are of the 
“flip-flop” type, meaning, in this case, that consumption if unconstrained 
would tend to be concentrated at either the begiiming or end of the 
plan. Due to the three-year gestation periods, the initial and terminal 
conditions create direct constraints on each period’s outputs. In addi- 
tion, the growth constraints on consumption help prevent the flip-flop 
tendency. Further work is in progress to explore the significance of ex- 
tending the planning horizon. Meanwhile, one can only say that the 
Transit Model solutions are optimal with respect to the objective func- 
tion, all the constraints,' and the time period. They help indicate in a 
rough way the type of changes which would have been necessary to 
create a set of feasible Third Plan targets. It is not suggested, however, 
that these solutions provide the best of aU alternative paths. For ex- 
ample, some of the Third Plan objectives, such as creating the capacity 
to produce import substitutes, transcend the plan period itself. The 
Transit Model solutions for five years cannot give an answer to the 
question of optimal import substitution policy, though the performance 
of any particular solution in this respect can be gauged through the 
post-terminal conditions which are stipulated for export and import 
growth. 

The models are unsatisfactory in their production technology, omitting 
any possibility of diminishing returns or externalities or the contribu- 
tion of any other factor but capital and foreign exchange. Less sophisti- 
cated formal analyses can take such influences into account in detailed 
sectoral studies. Unfortunately, the integration into over-all plans of 
sectoral studies which embody increasing returns, has not yet been ac- 
complished, though work is proceeding in that direction. 

Technical coeflScients can be changed exogenously in the models when 
such changes are known to be happening. In a practical application 
further disaggregation would help in dealing with some of the problems 
associated with changing coefficients. It is particularly important to 
extend the model structure to embody such changes since the creation 
of new sectors and the transformation of traditional sectors is of essential 
importance in the growth of less-developed areas.*® 

Agriculture provides, perhaps, the prime example of a sector whose 
technology is being transformed with the absorption of increasing 

39 Technical coefficients were not changed in the model solutions presented 
above due to the relative shortness of the time span covered and lack of knowl- 
edge of what could be expected. Since in the Transit Model solutions the shadow 
prices tend to be lower than in the Target solutions changes in technical coeffi- 
cients are likely to be of less importance in the former. 
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amounts of inputs from the industrial sectors. If such changes had been 
taken into account the values of the maximand would have been re- 
duced in both the Target and Transit Model solutions and, probably, 
by greater amounts in the former due to the greater strain imposed 
there on industrial capacity. 

Other qualifications have been mentioned earlier and, with additional 
time and space, still more could be described. It is important to have 
them always in mind as they condition all the interpretations of the 
results. Finally, however, in judging the model the real issue is not 
whether it is a perfect and completely comprehensive approach, for no 
one would argue that, but whether it can do its particular job better than 
other approaches. which are available. 

COMMENT 
Edward S. Mason 

The paper under discussion consists of two parts; the first, a relatively 
short account of planning procedures in India and how they 
have developed; the second, a presentation in preliminarv' and tentative 
form of- a linear programing model for India. Tlie connection between 
the tsvo parts is established by the author s con\iction that the principal 
deficiency in Indian planning is the lack of a technique that would 
permit the planners rapidly to map out the implications of alternative 
sets of social preferences and the merits of alternative paths to develop- 
ment. 

The author has shoNTO that a model of fairly complicated structure 
can be adapted to computation and has derived output values for al- 
ternative sets of inputs.. The critical question is whether one “develop- 
ment path” can be shown by this exercise to be “better” than alternative 
paths within any meaning of “better” that is significant for current 
planning operations. A judgment on this question rests on the validity 
of the statistical underpinning, the reasonableness of the very numerous 
constraints introduced to facilitate computation and the relationship of 
the assumptions — ^the implied social preferences — ^to the social pref- 
erences that do and must underlie any realistic planning effort. In my 
opinion such a model is not yet ready for use as a practical planning 
instrument This is not to deny that it represents an important methodo- 
logical step toward what may in time become such an instrument. 

Before turning to a consideration oFthe model, a few observ’ations 
on the planning process in India are in order. I conceive of planning in 
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the broad as consisting of technical advice on the totality of govern- 
mental decisions affecting the use of economic resources. Since, in a 
country like India, well over three-quarters of economic activity, however 
measured, are in the private sector, with agriculture, commerce and 
small-scale industry predominant, the governmental decisions that are 
of particular importance in affecting resource use have to do with taxa- 
tion and subsidies, price controls, licensing, import duties, foreign ex- 
change rates and allocations, and the like. In this area, an examination 
of alternatives is important and very much needed in India, but the 
Planning Commission here stands on the periphery of decision-making. 

The field of capital formation is another matter, and here the public 
sector accounts for well over half of new investment. What role does 
the Planning Commission play in the allocation of these funds? What- 
ever the part played by its technical personnel, the Planning Commission 
of an earlier era, led by a strong prime minister, was centrally involved 
in the fundamental decisions to emphasize the heavy industry and im- 
port substitution that have shaped the Indian development program 
since the beginning of the Second Plan. But these decisions, once made, 
have inevitably had the effect of changing the relations between the 
commission and the ministries in the further expansion of public sector 
industrialization. 

The heavy industrial complex which began to take shape some ten 
years ago provides its own justification for investment funds and grows 
in an enclave with little connection with the rest of the Indian economy. 
The steel mills supply material to the heavy engineering installations at 
Ranchi and, in turn, receive equipment from them. Both the miffs and 
Ranchi require electric power, and thermal plants are built to supply 
these needs. The thermal plants need equipment, and the heavy electri- 
cal equipment plant at Bhopal is established and, in turn, secures its 
supplies from the steel mills. All these enterprises require coal, and the 
government opens new mines, thus creating a demand for heavy mining . 
equipment from Ranchi. This enclave touches the rest of the economy 
as a demander of food stuffs and other consumer goods for its growing 
labor force, and these demands for food have, perhaps, received inade- 
quate attention in Indian planning. It also demonstrates an insatiable 
demand for transportation; and in the seven years following 1955-56, 
coal, iron and other ores, limestone and dolomite, iron and steel prod- 
ucts, petroleum, and cement accounted for more than 80 per cent of 
the increase in railway ton-miles. But to date this industrial complex has 
affected very little the ^§^^.“‘^,dian economic activity. As in the Soviet 
economy, on whose devetNi^^ent process this complex was indeed 
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modeled, im-e^tment goods have been dented to the production of 
other investment goods. 'V>’hethex this has represented an optimal alloca- 
tion of development expenditures in India. I do not know, and I doubt 
ver}' much whether any techniques of economic analysis, including 
linear programing, would give us the answer. The point I am maldns is 
that these fundamental decisions on the development of hearv industry 
haring once been taken establish the Sows of a large segment of public 
investment for a long time to come. 

By the same token, they shift somewhat the center of grarit}* of the 
planning operation away from the Planning Commission toward the 
ministries and other government agencies that are concerned with im- 
plementation. The author, while recognizing the importance of imple- 
mentation. puts these problems to one side in order to focus attention 
on planning decisions. But the abiding line between planning and 
implementation is not so dear-cut. In the process of carrring out de- 
cisions. the ministries become the repositories of the information essen- 
tial to the making of funher planning decisions. The ministries become 
increasingly the planners within the areas of their responsibilities, look- 
ing only to the Ministn* of Finance for hnancial authorkation and al- 
locations of foreign exchange. The Planning Commission comes in- 
creasingly to play the role of mediator and compromiser among claimant 
states and ministries, attempting mainly to insure consistency among 
these competing claims. 

As I read the stor^\ the power and prestige of the Planning Commis- 
sion was at a high point some years ago when Prime Minister Jawnharlal 
Nehru took his position as chairman seriously and when the membership 
consisted of powerful ofiidals and inSuendal nonoScials. Since that 
time, successive appointments to the commission itself base not main- 
tained the earlier standards, and the ininatbe of the commission has 
been progressb'ely transferred to other ministries and. particularly, the 
Ministn.' of Finance. The commission pla}'s an important role in negotia- 
lions with the state governments, leading to the preparation of annual 
development clans: but central government d^^'eIopment expenditures 
are lamelv a matter of necotiation between Finance and the development 
ministries: and the Planning Commission has little or nothing to do wath 
the preparation of the foreign exchange budget. The five-year plans still 
help share the course of devdopment, but the role of the Planning 
Commission is increasingly that of a negotiator anc compromiser rather 
them an initiator of development strategy'. 

The author, of course, recognizes — in fact, emphasizes — the fact that 
the Planning Commission is not the sole planning agency. He describes 
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Indian planning as an open process with broad political participation, 
and calls attention to the activities of the economic ministries, the Na- 
tional Development Council, the advisory committees on problems of 
individual sectors, the consultative committee of members of Parlia- 
ment, and the various state governments. He goes on to say, however, 
that, . . these groups have not provided guidance for informed 
political participation in the process of planning. As a consequence, in 
the procedures for formulation of the plans there has been relatively little 
consideration of the specific composition of economic targets in the light 
of social preferences concerning present and future consumption subject 
to resource availabilities.” 

One question that concerns us is whether the position of the Plaiming 
Commission in the present power structure is such as to make it possible 
to initiate effectively the “consideration of the specific composition of 
economic targets in the light of social preferences”? A second question 
is whether the availabilily of techniques of analysis capable of establish- 
ing the relation of alternative types of resource use to economic growth 
and other social objectives would put the Planning Commission in this 
position? A third question, -to which we now turn, is whether a linear, 
programing model, of the sort developed here, will do the trick? 

It seems somewhat out of place, to say the least, to assign the task 
of appraising a linear programing model for India to one who is, in 
Kindleberger’s phrase, quoting Frisch, merely a “conversational econ- 
omist.” But I shall do the best I can. Let me say, at the outset, that I 
find it difficult to judge how seriously the author takes this model as an 
actual planning instrument. The results are described as preliminary and 
tentative; A number of defects are pointed out which may be correctible 
by exogenous specifications or by chan^ng coefficients as more informa- 
tion becomes available. As a -first effort toward what, in the course of 
time, may well become an effective planning instrument, the model de- 
serves hi^ marks. But I doubt whether such a technique, even consid- 
ering possibilities of improvement, is likely to have much applicability 
for the Fourth, Fifth, and possibly the Sixth Plan. And I wonder, in the 
meantime, whether a type of analysis specifying capital as the sole factor 
limiting growth is quite what India needs at this juncture. 

As I understand it, the primary purposes of the model are to answer 
the questions: How much of current output should be saved and 
invested? What types of investment will yield the largest present 
value of consumption over a five-year period while providing terminal 
capital installations capable of supporting a specified pattern and rate of 
growth of output into the indefinite future? The answer is found, mainly. 
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by comparing the effects of alternative plan targets on the productivity 
of investment. The greater the productrvdty, the larger should be the 
preference of future over present consumption. There are, of course, 
other social choices, and the model may or may not be useful in prorid- 
ing information relevant to these choices. But here we are concerned 
■with the choice between present and future consumption as it may be 
affected by prospective yields in alternative combinations of resource 
use. 

For this purpose the paper specifies capital investment as the only 
productive input. Foreign exchange is also recognized as a scarce input, 
but its quantit)’ is exogenously specified. The volume of savings and in- 
\'estment in a plan period in conformitj’ with social preference is the 
difference between the capital capacities at the beginning of the period 
and the terminal capacity requirements needed to make possible stipu- 
lated post-terminal rates of growth for consumption, government ex- 
penditures, and exports. The problem of the planner is so to use the 
flow of investment funds as to maximize the present value of consump- 
tion during the period while at the same time preseriing terminal capital 
capacities needed for post-terminal rates of growth. The optimizing 
mechanism depends on the discotmt rate used to determine the present 
value of consumption and the jields to capital and foreign exchange in- 
puts in alternative sectoral combinations. 

A good deal could be said about the difficulties of establishing initial 
capital capacities on the basis of information now a^mlable in india- 
And more could be said about the propriety of establishing terminal 
capital requirements on the ba^^ of stipulated post-terminal growth 
rates — an in\*ariant composition of post-terminal output for consuihp- 
tion, government use, and exports — throu^ the use of highly aggregated 
capital-output ratios, input-output coefficients, and linear relationships. 
But I should like to focus attention on certain other difficulties. 

It would appear to me that, considering the very large scope of 
economic acthity that is exogenously stipulated or governed by con- 
straints, the optimizing mechanism has a relath.'ely small space in which 
to operate. The commodity composition of consumption is assumed to 
be &ed, and a TnjnTTnnm rate of- growth of consumption is stipulated. 
Consumption accounts for 75— SO per cent of Indian output As the 
author admits, a good deal of information exists on price and income 
elasticities of 'vnrions consumer goods, but this information ca nn ot be 
fitted into a linear model. Government consumption is assumed to grow 
at 2.5 per cent a year and exports at 4 per cent, and the composition 
of goi*emment consumption and exports is ghon. Since the growth of 
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export earnings is fixed and total capital inflows are stipulated, foreign 
exchange availability is exogenously determined. Public developmental 
expenditure on education, social welfare, research and development, and 
community development lie outside the optimizing procedure because 
it is difficult to assess the relationship of these expenditures to growth. 
Vtffiat appears to lie v/ithin the model is the allocation of construction 
and equipment outputs to the nine other sectors of the eleven-sector 
model after , the construction and equipment requirements of private 
consumption, government consumption, exports, and governmental de- 
velopmental expenditures on various services have been excluded. It 
would seem that a large part of planning decisions for which alternatives 
are worth considering have been left outside the optimizing procedures. 

Within tile model the relationships between investment and output 
are stated in terms of fixed composite capital coefficients per unit of 
highly diverse combinations of outputs. There are no diminishing re- 
turns to capital investment and no economies of scale. Spatial relation- 
ships lie outside the compass of the model. The large steel— heavy indus- 
try-coal-electric power-chemical complex developing in northeast India 
is having a substantial impact on transport requirements. The average 
length of haul on the Indian railways, which increased steadily to 1963, 
has now started to decline. Changes in the structure of Indian industry 
may be producing significant alterations in other input coefficients. 

According to the author, “the relatively small size of many of the 
modem sectors as well as the extent and variety of reporting required for 
implementation of various government regulations facilitate the estima- 
tion of sectoral, marginal capital coefficients.” Modem sectors usually 
include both public and private enterprises and there may be, as for 
example in steel, considerable difference between capital inputs per 
unit of output in public as against private enterprises. The capital re- 
quirements for a given expansion of output may depend on whether the 
expansion is in the public or private sector. If such difficulties are en- 
countered in the estimation of marginal capital coefficients in the case 
of steel, the difficulties are presumably much larger in estimating mar- 
ginal coefficients for the mining and metals sector as a whole, which em- 
braces a wide range of diverse activities. 

The determination of such coefficients from historical data for such 
relatively new enterprises as Bhopal and Ranchi would seem to be 
grossly misleading as to what one might properly expect in the future. 
Rates of return for twelve public enterprises in 1960-61 varied all the 
way from 0.2 per cent for Hindustan Shipyards to 20 per cent for 
Hindustan Antibiotics. These returns were in part determined by output 
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can fulfill consistency conditions for current and capital inputs, and a 
model such as this can suggest some of them. One of these combinations 
is “better” than others, however, only within so limiting a set of assump- 
tions and constraints as to be of doubtful utility as a guide to policy de- 
cisions. 

Whether any model in which it is assumed that income elasticities of 
demand remain constant, price elasticities of all inputs and outputs are 
assumed to be zero, there are no diminishing returns to investment 
short of the point at which excess capacity is reached, no economies of 
scale, no substitution of factors, and no technological change can pre- 
tend to offer guidance to optimal investment decisions is certainly open 
to doubt. As the author says, within any five-year period, changes in 
the composition of consumer demand and various substitutions that are 
possible within the productive process may be small, but a specification 
of terminal conditions on the assumption that subsequent growth will 
leave these relationships unchanged would seem to perpetuate the rigidi- 
ties in the system over a longer period. 

As I have said earlier, it is somewhat unclear to me whether the 
author sees the model as a planning instrument that can be put 
to effective use in the near future. If it is to be envisaged as a tentative 
first step toward the creation of a much more complex model capable 
of taking account of considerations now neglected and awaiting for its 
application a very' substantial accretion and refinement of data, much 
of the criticism I have offered is irrelevant. I would be inclined to be im- 
pressed and depressed by the thought that models of this type are just 
the sort of thing that planners love to play with were it not for the fact 
that initial reactions in India seem to indicate doubts as to policy ap- 
plicability at least as great as those suggested above. Still, in its present 
form, it may well support what seem to me two unfortunate tendencies 
in Indian planning: a tendency to think of capital and foreign exchange 
as the only necessary inputs and a penchant for controlled rather than 
market solutions. 

There are many alternatives that need to be examined by Indian 
planners, but they do not seem to fit very well into a linear programing 
model. Among these are alternative forms of management in public- 
sector corporations; alternative price policies in electric power, coal 
mining, transportation, and some other areas; alternative ways of han- 
dling the serious overvaluation of -the rupee; alternative ways of dis- 
tributing fertilizers, etc. Changes in these and other policies and practices 
will, of course, have repercussions throughout the economy, and it would 
be highly desirable to have available some technique of general inter- 
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dependence analysis that would help to trace through these repercus- 
sions. The input-output relations can, at least roughly, be traced 
through. But economics at this juncture is not quite capable of pro- 
viding an effective optimizing instrument, I think — at least not in India. 
I see no alternative, under present circumstances, to the slow iterative 
procedures now being followed in most effective planning operations. 


Alan S. Manne, Stanford University 

The Eckaus model of India’s Third Plan is a welcome addition to 
the literature on planning methodolog)\ Unlike most other numerical 
models with, interindustry' detail, attention is focused on the time path 
of adjustment. Rather than assume a smooth transition from the initial 
to the terminal conditions, the intertemporal choices are examined 
explicitly. How'ever, before taking the numerical conclusions of this 
model too seriously for policy purposes, the following technical points 
should be borne in mind: 

1 . In principle, the model could make allowance for technological 
change, but, in fact, this has not been done. Without ha\’ing allowed 
for upward changes in input coefficients of certain consuming in- 
dustries, it is clear that the resulting output targets have a downward 
bias. Tliis would lead to significant errors in a number of rapidly 
growing and capital intensive sectors: chemical fertilizers, electric 
power, petroleum, and steel. E.g., without allowing for an increase 
in the input coefficient of chemical fertilizers into agriculture, the 
fertilizer output target will be grossly underestimated. 

2 ... It is’ not a safe gamble to suppose that output in the agricultural 
sector will respond w'ithin a three-year period with tlie capital invest- 
ment coefficients assumed here. True, better organization and educa- 
tion within this sector (plus fertilizers and improved seeds) could by 
themselves do ffie job. Nevertheless, it seems to many observers that 
this sector is going to require massive injections of fixed capital: 
irrigation work of all types, soil improvement, tractors, and imple- 
ments. These major investments constitute an alternative route — albeit 
an expensive one — for increasing agricultural output. It appears unwise 
to recommend tliat India’s planners ought to gamble exclusively on the 
low-cost route \'ia organization and education. 

If these things are so, it follows that the most significant computer 
runs are tliose based on a pessimistic capital-output ratio for agriculture 
— perhaps 2.0:1 or even higher, 

3 . From the written presentation, it is not clear how much optimism 
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has entered into the assessment of possibilities for import substitution. 
InformallVj the author commented that the shadow price on foreign 
exchange occasionally turned out to be less than unity, and so it appears 
that foreign exchange did not constitute a serious bottleneck for the 
modeL 

To most Indian planners, the foreign exchange bottleneck appears 
critical. This is what motivates the emphasis upon the heavy engineer- 
ing industries. It would be desirable if the author were to present a 
more detailed tabulation of the model’s allocations of foreign ex- 
change. 

4. With a time hori2X5n as short as five years, together with the 
initial conditions applicable during the first three of these years, it 
is little wonder that the model is insensitiv’e to alternate forms of the 
payoff function. An investment allocation model of this type probably 
needs to be studied in the context of a time horizon of at least ten years. 
The longer time horizon is particularly important since it is known that 
aggregative models of this tj'pe (maximum discounted instantaneous 
consumption) have a curious tendency toward fiip-fiop behavior, 
V.'henever the discount rate lies below a certain critical level, nothing 
is consumed and evervthing is invested during the initial phase. Above 
this critical rate, everything is consumed and nothing is invested. The 
author has not yet established that flip-Sop behavior will fail to occur 
in a disaggregated model with a ten- or twenty-year time horizon. 



Economic Planning in Yugoslavia 
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The Ecoriomic Setting 

Since the end of the 1940s — that is, since the break from So\’iet 
hegemony — ^''ugosla\’ia has entered upon a path of profound political 
and economic transformation. ^^'■hiIe it is impossible to say that today, 
fifteen years later, this process of transformation has been completed, 
fundamental political, institutional, and economic forms have emerged 
that can be deemed lasting, and thus lending themselves to, and calling 
for, systematic analysis. Among these forms, economic planning is one 
of the most characteristic and perhaps the most important for under- 
standing the operation of the Yugoslav economy. 

Hon'ever. planning in Yugoslavia cannot be treated in isolation. It 
can be studied and understood only as an integral part of the economic 
sj’stem. Now because the economic sj’stem of present-day Yugoslavia 
is sui generis as much as Yugoslav planning itself, I consider it neces- 
saiy to discuss briefly in this section that sj-stem in general terms, and 
to place the narrower subject of economic planning in its proper 
perspectiYe. Only in this way will it be possible to devote the later 
sections to the principal technical aspects of the planning procedure 
without being forced to go over questions that really do not belong 
to the topic of this analysis. 

The salient characteristics of the economic system of Yugoslasia 
can most conveniently be explained by considering the function of 
each of the three fundamental decision-making imits, that is, the firms 
(producers' associations), the public sector, and the households. With 
respect to firms, two sets of principles must be discussed: (1) those 
governing the behavior of indhidual firms and (2) those governing 
relations among firms and between firms and other economic agents. 

The rights and, obligations of Yugoslav firms all derive from one 
basic principle of ownership peculiar to the Yugod&v s}stcm: While 
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the means of production belong to the society (social ownership), the 
direct usufructus from property, after payment of some basic charges 
to, and compliance with some legal provisions .established by, the 
society (the public sector) , belongs to all those who work in the 
enterprise. The basic . operating principle of Yugoslav firms consistent 
with such a form of ownership is maximization of profit (return) per 
worker. Current business decisions of a Yugoslav firm, as much as 
those of an American firm, wiU be affected by the public sector only 
through indirect policy tools, such as various forms of taxation, rules 
of depreciation, etc. The difference between a U.S. and a Yugoslav 
firm in this respect is only one of degree and not one of substance: The 
legal “rules of the game” in Yugoslavia are much more numerous and 
subject to change more frequently. The important point to be made is 
that no provision of the economic plan (itself a law adopted by the 
National Assembly) is binding for any particular firm. 

Yugoslav firms will conform with provisions of the National Plan 
only to the extent that tools of economic policy are shaped in such a 
way as to generate the planned targets, and not because they would 
be forced to do so by direct order of the authorities. It is this basic 
principle that distinguishes the Yugoslav economic system from the 
so-called centrally planned economies, and which, as we will see 
presently, ^ves the Yugoslav planning mechanism a character entirely 
its own. 

The rule governing economic relations between individual firms and 
the rest of the economy — excepting relations with actual or potential 
employees — is the law of markets. Each firm is entitled to sell at the 
highest price it can and buy at the lowest price it can. As a general 
rule prices are established through free market forces, but in some 
instances, and at various times, prices may be regulated by the author- 
ities in order to prevent extreme inefficiencies of resource allocation 
and/or income distribution. 

While workers themselves are in very much the same position as 
Western workers regarding choice of employment, Yugoslav firms do 
not hire at a contractual fixed wage, but rather in exchange for a 
given share in the net income of the enterprise. Of course, to each 
job description corresponds a certain minimum income guaranteed to 
the worker, and it is possible to think of that minimum as a wage. 
The Yugoslav worker thus carries part of the risks of the Western 
entrepreneur, and in turn benefits from good performance of his enter- 
prise. He also participates in a significant manner in the running of 
the enterprise. 
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' We may now turn to the role of the authorities. Qearly, we are 
concerned here only with their economic functions. Among these, prep- 
aration and implementation of economic plans is probably the most 
important. The second important function of public authorities — central, 
regional, and especially local — is that of initiation or entry of new 
enterprises. Indeed, this is the one significant instance where the general 
principle of the transfer of entrepreneurship onto the workers is 
vitiated. Bodies of workers who, once the enterprise is established, 
work in and manage the enterprise, generally are not in a position to 
form an enterprise. Thus, by and large, the function of entry of new 
firms is fulfilled by the public sector. However, as soon as the opera- 
tion of the enterprise begins,' the usual duties and prerogatives are 
assum^ed by workers. 

Finally, the authorities, generally local, participate with the workers’ 
representative bodies in the selection of the director of the enterprise. 
However, once the director is chosen, he is bound only by law and is 
responsible only to the workers of his enterprise. 

The planning function of the public authorities is the main subject 
of this paper, and consequently we do not have to elaborate on it 
here. Only a few introductory observations are in place at this point 

First, we may ask' the very general question, What is the role of 
economic planning in Yugoslavia? Besides its psychological (or moral) 
impact — that is, creation of a certain plan-consciousness — three real 
roles can be identified. 

1. The plans and the measures designed to implement them tend 
to minimize misallocations of resources and disequilibriiuns of all types, 
especially in the intermediate and the long run. 

2. .The plan has the function of transferring decisions concerning 
the rate of capital formation and savings from the sphere of consumers’ 
to the sphere of social (or political) sovereignty. And there is no 
doubt that the implicit social rate of interest (or time preference) 
is far below the private. 

3. The third broad function of Yugoslav planning is regional, and 
in some cases sectoral, equalization of income distribution, especially in 
the long nm. 

The extraordinary' performance of the Yugoslav economy in the 
past ten y'ears can be attributed only in part to Yugoslav planning. 
Decentralization of economic decision-making, a virtually complete 
autonomy of individual producing units, and distribution of net profits 
among workers are other factors certainly not less important in 
Yugoslavia’s rapid growth. 
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other reporting by these firms. For example, statistics are published 
annually oy the National Bank of Yugo5la^■ia. gbmg for each of the 
approximately 2.500 firms emplojmg more than twenty’ ■n'orkers about 
150 figures describing just about every aspect of the operation of 
these firms. Se\'eral input-output tables are available for ^mrious years, 
gi%mg various degrees of detail.' and SO-sector tables are to be con- 
structed ever}' two }'ears. 

In spite of the abundance and quality of statistics. Yugoslav planners 
do not use — or at least have not reached the stage of using — a single, 
all-inclusive planning procedure. In other words, the plan is not based 
on a closed general .equilibrium SN'stem where aU targets and policies 
would be derived sinvoltaneously. Rather, a number of pardai plan 
elements and procedures are employed, and fitted together, when 
necessat}', through a process of successive approximations. 

By no means is it implied, however, that the planning methods 
employed *in Yugoslaria are rudimentar}' or inadequate. It is just the 
opposite, judging from my rather incomplete knowledge of other 
planning proced'ores; Yugoslav planning compares quite favorably. 

Several distincth'e characteristics of the planning procedure ought 
to be mentioned from the outset. Following the Marxian concept of 
‘'enlarged reproduction." the Yugoslav planners most scrupulous!}' and 
at all stages make the distinction beriveen means of production (i.e,. 
capital goods and intermediate products), on the one hand, and con- 
s'vimers goods, on the other. Thus, unconsolidated gross national product 
becomes the key planning magnitude, rather than the Western (con- 
solidated! GNP: this approach both prorides a first step toward a 
more comprehensive input-o'utput technique, and permits an anal}'si5 
of structural and parametric changes which otherwise w'ould go un- 


observed. 

Yugoslavia's attempt to study from historical data changes in key 
parameters, such as the capital o'utp’at cc^mcients for vario'us brancnes 
of industr}', and to rroject such trends into the future, is another 
aspect of the planning method deserving mention. Still another charac- 
teristic. related to that just stated, is the comparatri'ely limited use of 
sim’ultaneous econometric methods. Use of that tool presupposes a 
certain statioaar}' condition of the economic unherse; and inneed, s'uch 
sta'ordty cannot be co'anied on in co'antries that, like Tugoslaria. find 
thernsehes in a comr-aratively early stage of development and grow at 


a rapid pace. 

Now let us turn to what has been termed earlier in this se-cQon 
Stase 1 of the procecure, namely, study oi initial conditions and 



TABLE 1 

Yugoslavia: The Basic Economic Balance for 1956 
(billion dinars, current prices) 


Means of Production 


Total Capital Intermediate Consumer 



Economy 

(1) 

Total 

(2) 

Goods 

(3) 

Products 
‘ (4) 

Goods 

<5h 

Capital stock 

4,628.8 

2,817.5 

283.0 

2,534.5 

1,811.3 

Fixed capital 

3,747.0 

2,246.4 

229.6 

2,016.8 

1,500.6 

Working capital, total 

881.8 

571.1 

53.4 

517.7 

310.7 

In output, total 

675.0 

497.7 

26.3 

471.4 

177.3 

Raw materials 

386.8 

290.7 

17.5 

273.2 

96.1 

Work in progress 

106.7 

79.2 

4.5 

74.7 

27.5 

Finished products 

181.5 

127.8 

4.3 

123.5 

53.7 

In turnover, total 

206.8 

73.4 

27.1 

46.3 

133.4 

Emplo 5 nnent (thousands) 

7,278.0 

3,733.6 

349.3 

3,384.3 

3,544.4 

Depreciation 

188.0 

125.0 

16.0 

109.0 

63.0 

Current material input 

1,677.0 

1,112.0 

221.0 

891.0 

565.0 

All, material costs 

1,865.0 

1,237.0 

237.0 

1,000.0 

628.0 

Wage bill 

577.0 

312.0 

53.0 

259.0 - 

265.0 

Surplus value 

896.0 

584.0 

85.0 

499.0 

312.0 

National income 

1,473.0 

896.0 

138.0 

758.0 

577.0 

Global value of output 

3,338.0 

2,133.0 

375.0 

1,758.0 

1,205.0 

Foreign trade 






Exports 

366.0 

243.0 

52.0 

191.0 

123.0 

Imports 

369.0 

235.0 

26.0 

209.0 

134.0 

Balance 

-3,0 

+8.0 

26.0 

-18.0 

-11.0 

Gross available resources 

3,374.0 

2,141.0 

401.0 

1,740.0 

1,233.0 

Net available resources 

1,509.0 





Commodity turnover ■ 

1,248.0 

424.3 

167.2 

257.1 

823.7 

Net available resources 

1,509.0 





Personal consumption 

848.0 




848,0 

Collective consumption 

47.0 

(131.0) 



47.0 

State and national defense 

183.0 

(196.0) 



183.0 

Total 

230.0 

(327.0) 



230.0 

Nonproductive investment 

97.0 




97.0 

Accumulation, total 

295.6 

268.9 

34.5 

234.4 

26.7 

In fixed capital 

191.9 

144.7 

12.1 

132.6 

47.2 

In working capital, total 

103.7 

124.2 

22.4 

101.8 

-20,5 

All production 

66.5 

114.6 

16.8 

97.8 

-48.1 

Raw materials 

11.6 

42.6 

9.2 • 

33.4 

-31.0 

Work in progress 

37.4 

38.0 

2.3 

35.7 

-0.6 

Finished products 

17.5 

34.0 

5.3 

28,7 

-16.5 

In turnover 

37.2 

9.6 

5.6 

4.0 

27.6 


Reserves and undistributed . 


Source: Jakov Sirotkovic, Problemi Privrednog Planiranja u Jugoslauiji, 
Zagreb, 1961, p. 184. 





Yuf^oslav Input-Output Relations, 1956 
(billion dinars, current prices) 
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TABLE 3 

Balance of Available Resources and Purchasing Potver, 1956, Over-All Econ^ 
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Source: Sirotkovic, Problemi Privrednog Planiranja u Jugoslaviji, jJp. 187-188. 
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As we have noted previously, the central tool of the Yugoslav 
planning procedure is the information contained in Table 2, The results 
obtained using that tool can be termed Stage 1 of the planning pro- 
cedure. The final outcome of Stage 1 is an estimate of all the basic 
aggregates entering Table 2 for the target period of tlie plan. In other 
words, Stage 1 can be visualized as a transformation of Table 2, for 
a basic period 0 (say, the most recent year recorded prior to tlie 
beginning of a new five-year plan) into anotlier such table for the 
target plan period T. Scliematically, 

(Table 2) 0 = [ ^ ] = (Table 2) r 

where « and /S are two sets of factors performing that transformation. 
Tlie set n contains exogenously given (preassigned) elements, such 
as tlie planned over-all rate of growth of certain aggregates. The set /3, 
on the other hand, contains the rates of change over time B^nifSt of 
coefficients x,,, reflecting certain basic proportions contained in Table 2. 

Call each of the 49 elements of the bottom part of Table 2 n.-y (/,; = 
1, . . . , 7) and ai„ and a,; the row and column sums respectively. 
Further, call the six elements of tlie top part of Table 2 (k = 1,2; 
m sc 1,2,3) and hi and ha the two row sums. Then there are 17 
coefficients (//j = 1, . . . , 17) whose rates of change over time 
enter defined as follows: 


Fixed capital coefficients: 


bn 

Xi = — , Xa 


bi2 „ bis 

f <^3 — 

O"* O35 


Working capital coefficients (also referred to as turnover coefficients) ; 


V - ^ r 
.X4 - An 


02s _ Oss 

W j ^0 — r 

u22 ”23 


Technological coefficients: 


asi -i- ®2.’! ^>43 

=: — Xs = , A‘S) = 

0*2 


Coefficients of imports: 


Xio = 


a.ii 


flai -}- On 


, An = 


^•12 


^22 *1* ^42 


Oiz 04r^ ^ o^o 

■5 -^*12 1^3 -9 

O23 * 4 * O43 


Coefficients of exports:. 
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The rates of change of the j:„’s over time are estimated from past 
trends (recall that Table 2 is available for a number of years preceding 
the base period) and after considering a variety of predictable factors 
affecting these rates. Consequently, the jr„’s can be taken as (at least 
approximately) known for a future period — specifically, for the target 
year of the plan. 

Let us now turn to factor a of the transformation. It contains the 
rates of growth of ai, and as,, that is, of gross output of capital goods 
and of consumer goods. The two rates, and rs, are obtained inde- 
pendently of the procedure here discussed, using a model of the Harrod- 
Domar variety, together with postulates about the future rate of ac- 
cumulation and future balance-of-payments conditions and an estimate 
of the capital output coefficients. 

The levels of ai, and <23, in the target period thus are exogenously 
given. From these two and the projected values of coefficients x^, Xs, 
and Xg, 02, then is calculated from 

02, = 01*^7 (1 - Xio) + a2,xs (1 - xn) -f- fls.^9 (1 - X 12 ) 

-k 02,Xie O 24 

where ^24 is an estimate of intermediate goods investment in working 
capital.^ The three terms on the right-hand side of the relation, it will 
be observed, give the estimates of 021, a22, ozz, and <227. 

Using the expected values of the fixed and working capital coefficients, 
the entire upper part of Table 2 can be evaluated for the target date 
of the plan. The three export coefficients X15, Xio, and X17 are sufficient 
to determine terms an, C27, and 037. The first three import coefficients 
•^10, ^11, and Xi2 lead to the planned values of a^, 042, and 043. 

Assuming that in the target period investments of capital goods in 
working capital will be zero, ctis can be computed as a residual. Total 
investments in working capital, 0,4, must be consistent with the rate of 
growth of fig, and thus 0,4 is obtained. The term 024 being known 
already, accumulation of inventories of consumer goods, 034. is obtained. 
Consumption of domestically produced consumer goods, 039, can also 
be obtained as a residual. 

The sums over columns 5 and 6 together with the two remaining 
import coefficients, xjs and Xj4, suffice to evaluate 045, a^o, a.s, and a,c. 
Thus all the column sums of the input-output table and all elements 
of the first four rows are determined for the planning target date. 

® Professor Sirotkovic’s exposition referring to this stage of the argument is 
unclear, and appears erroneous. The equation presented here is my reconstruction 
of the relationship. It is impossible to ascertain from Sirotkovic how the term 024 
is estimated. 
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TVTiat remains to be determined are only the terms xepresentins 
amortization, the wage bill, and the smplus ^'alue for each of the three 
output sectors. The three amortizadon terms a^, and are 
determined by the Yugoslav planners from postulated amortization rates 
and the implied capital structure in the three sectors. 

Because the total gross outputs and 0,3 are known, only one 

of the dvo remaining rows has to be determined to obtain the other. It 
is this distribution between the wage bin and the rest of net value 
added that plan's an important role in matching supply with demand 
for products of various t}-pes, such as prb'ate consumption, coHecth-e 
consumption, and investment. This distribution, an important tool of 
short-run economic policy, is influenced by an intricate system of fiscal 
and other obh'gations on the part of Yugoslav enterprises. We wili 
return in greater detail to this subject in the following section. 

At present let tis come back to the main stream of the argument 
for this section. Knowledge of the principal aggregates entering Table 2, 
for the terminal year of the planning period, does not proride all the 
detail called for by the final plan document, nor would it be sufficient 
to guide those who implement the plan. Howe\‘er, the key data whose 
derivation we have explained thus far are the indispensable basis for 
further sectoral projections. 

It will be recalled that among the principal statistics underl.ving the 
plarming procedure, use was made thus far in our exposition only of 
the basic economic balance (Table 1) and its d^rrv•ati^•^ Table 2. 
The other information — the sectoral economic balances (Tables 3 
through 6 ) together with atnilable input-output estimates (primarily 
the c-matrix) and a host of other statistical data — becomes relevant 
at this point. We have observed already the consistency of the totals 
of the sector economic balance with certain entries, or subaggregates, 
appearing in Table 2, This set of relations must be ^■alid for the target 
plan period as much as it was in the base period. Consequently, the 
totals of projected sectoral balances are gi\'en. at least as a first ap- 
proximation. by the estimate of Table 2 for the target period. 

The distribution of total supply and demand aggregates (such as 
capital goods, intermediate products, and consumer goods) appearing 
in Table 2 then is estimated from historical data. The principal 
element in this estimation procedure is — as with the transformation 
factor S explained already — ^the anal^ris of the beharior of relath'e 
shares of the \-arions supply and demand sectors over a number of 
past periods. For example, the target share of industr)- in total supply 
of consumer products certainly is not statkticaHy independent of that 
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share in the base period. Neither, if that share has revealed a certain 
trend in the past, can it be doubted that the expected value of that 
share in a future year would be dependent on that trend. Moreover, 
a great deal of subsidiary evidence, such as the study of consumer 
behavior, or detailed input-output relationships, can be used in arriving 
at detailed projections of future demands and supplies. 

Once such disaggregated estimates are obtained, their impact on the 
basic structure (Table 2) can be studied. And if the two are found 
inconsistent, the latter can be recomputed on the basis of new evidence. 
This iterative process can be repeated at will. 

However, the process does not have to be overly exhaustive, nor 
do the Yugoslav planners have to be overly worried about possible 
minor inconsistencies. Indeed, the great advantage of Yugoslav planning 
is the very fact that the plan is not the absolute conditio sine qua non 
of the economy, as it is in centrally planned nonmarket economies. 
It can be counted on that the final iteration — necessarily convergent — 
will always in Yugoslavia be performed by market forces. Possible 
imperfections of the plan will then only be reflected in an imperfect 
attainment of the social optimum. But there can hardly be any doubt 
that such imperfections are far less important than those that would, 
or could, arise in the absence of a plan. 

Plan Implementation 

We have already noted in the preceding two sections the considerable 
degree of decentrah'zation and reliance on the market mechanism 
enjoyed by the Yugoslav economy. These attributes are also apparent ip 
the context of plan implementation. There is not much in the technique 
of implementing the plan that can be labeled as direct intervention. 
Yugoslav policy measures are generally as indirect as are those in an 
average Western economy. There is little difference in substance between 
Yugoslav techniques of influencing the course of the economy and 
our own. Both, at least to an economist, will appear as the poh'cy tools 
or instruments of the type known to us from Professor Tinbergen’s 
writings. 

There are differences, but of degree rather than substance. The 
Yugoslav policymaker has at his disposal a far greater number of tools 
than we generally find in Western economies. This, while desirable in 
theory because a larger number of targets becomes attainable, can 
in practice become a hindrance, at least for a time. The Yugoslavs 
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themselves often recognize that certain policies were misused qr used 
to an inappropriate extent. 

Yugoslav policy tools, while not different in basic quality, are often 
directed toward long-run rather than short-run targets. Indeed the 
principal purpose of the plan is long-run equilibrium growth, and 
short-nm adjustment either is secured (or is hoped to be secured) 
as a by-product, or is relegated to the market mechanism. 

There are five categories of policy instruments at the disposal of 
Yugoslav planners: (1) fiscal instruments, (2) credit instruments, (3) 
price instruments, (4) wage instruments, and (5) foreign trade instru- 
ments. The fiscal tools form a whole spectrum. Almost without excep- 
tion, they are applied at the level of the firm, and can most conveniently 
be explained in connection with the distribution of income of the enter- 
prise. A schematic representation of such a distribution is presented in 
Figure 1. 



Figure 1 
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As the schema is to a large extent ssif-explanator>', only a few gen- 
eral comments are in order. On the side of prodnction costs, only the 
so-called tax on capital calls for comment. In fact, it is an interest 
liafailitj' — generally of 6 pei cent — levied on aH fixed and worMng capi- 
tal. Its impact on eSciencv' of resource allocation is obsious. What the 
Yugoslas's call the tamover tax is actually a value-added tax (in some 
respects more eScient than a turnover tax). It is lesded selectively, 
either as a tool for discocraging consumption or to counteract monopo- 
listic advantages. Similar advantages in mineral industries are coped 
with through a mine rent liability. 

Federal taxes are levied on the residual What remains after federal 
taxes is the net income of the enterprise, allocated more or less freely * 
between the wage (plus bonus) bill and net profit. Each part is subject 
to further taxes and reserve fund contributions. 

Some of the tools can be adjusted, if necessaiy, to fit comparatively 
short-run targets, even though their principal function is a long-run 
balance consistent with die plan. In this sense) they can be understood 
as an insurance agamst more important miscalculations on the part of 
the planners, or as a last-resort forced iteration of the process outlined 
in the preceding section. 

Two tjpes of credit policy must be distinguished, one directed toward 
short-run credit — primarily financing of working capital — the other reg- 
ulating long-run credit. The former, besides inSuencing formation of 
working capital, is also the most important regulator of monetary ex- 
pansion and hence of the cver-all price level. In this respect it resembles 
the operations of our own Federal Reserve Board. In recent years, as 
part of an over-all efibrt to increase the share of capital formation by 
producers, enterprises have been called on to finance most of their 
working capital themselves. 

But b}- far the more important of the two credit policies is regulation 
of long-term credit for “productive" capital formation. This is done bv’ 
federal, national, and local banks. The most important among these is 
the National Investment Bank, which manages central investment funds. 
These funds, while deliberately being reduced as a share of total in- 
vestment resources, still are about one-third of those resources. 

Because as a general rule federal resources are employed to supple- 
ment other oSdal, or Snn funds (especially in major projects), the 
le-retage of the instrument is considerably greater than what would cor- 
respond to one-third of national investment resources. Thus, inSuencing 

* Mere -ill be s-ic cc tiij poirt iz conrectior: with waze policy. 
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the allocation of. say, one-half of total investment funds, the National 
Investment Bank is in ample possession of the means to attain the sec- 
toral and regional targets of the plan. Actually, it is the principal, if not 
the only, obligation of the bank to bring about the over-all structural re- 
sults called for by the plan. 

This, of course. leaves the bank ■u'ith a good deal of freedom to de- 
cide on how its funds will be allocated. By and large, criteria of eco- 
nomic efficiency are being followed. Prrvate-ri-pe proStabilih- is perhaps 
the most important one; if social marginal returns become the dominant 
consideration (e.g.. allocation of funds to a poor region in spite of low 
returns'), this will be stated by the legislators explicitly as an instruction 
to the bank. But the profitabiliri’ index is not the only one used in de- 
ciding who among the applicants for loans will recewe the limhed re- 
sources of the central funds. Foreign exchange (net) requirements of a 
gh’en project will also play a role, as will the repaxment period, degree 
of participation of other funds in a project, and the rate of interest to be 
paid by the recipient on debt outstanding. 

We may now turn briefly to the wage and price policies. The Yugo- 
slaxi:, during the years of their “economic independence.” have moved a 
long way in the direction of free determination of labor income by in- 
dhidual enterprises. Most recently, it can be said that wage rates are 
largely determined by enterprises. The authorities pursue wage policies 
through general and quite flexible instructions about wage determination 
in relation to producthitx*. industry', and/or branch averages, and other 
general indicators. Local and state commissions are attenth’e that ex- 
cessive wage distributions should not arise in situations of monopoh' 
and/or windfall advantage. 

It can safely be postulated that the basic philosophy of (relatixa) 
price formation in Yugoslavia is that of the market price mechanism. 
This is not to say that all prices are free of control: most of the con- 
trols. however, can be designated as teraporarv'. The only ones of more 
lasting character (as, undoubtedly, in most Western economies) are 
those directed toward situations of monopoly. Indeed, greater social 
efficiency can be attained using such controls. 

To the extent that the plan reflects adequately its premises, and is 
correctly elaborated, relative prices cn:or.g sectors reflect relative scar- 
cities intended by the planners. Once tiie distribution of national income 
bebveen investment and consumption is decided on (according to social 
or other criteria) it is only rational to try to maximLe consumers satis- 
faction. If the objective function is socM rather than privute utilitv-. that 
is. if consumers' sov'ereignri' is not recognized in some respects, then 
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taxes of various forms can be employed to set prices and outputs within 
sectors at desired levels and to prevent maldistributions of (producers’) 
income. 

Nov.', turning to the actual practice in Yugoslavia, let it be said that 
at present about one-fourth of the output of intermediate goods is sub- 
ject to price ceilings. The ratio for consumer goods is about one-third; 
however, in this case the controls are not price ceilings but rather an 
obligation on the part of sellers to report ^ intended price increase in 
advance. The authorities then have the right to question or even refuse 
the price rise. In practice this happens only very seldom. With the ex- 
ception of the case of monopoly, mentioned already, the existing price 
controls can be largely explained as a device to prevent major malad- 
justments in a period of transition from administrative pricing to a 
full-fledged market mechanism. 

In the sphere of foreign transactions, Yugoslavia has had since 1961 
a single rate of exchange. At that time a provisional system of tariffs weis 
adopted, to cushion disruptions that would otherwise have arisen from 
an abolition of multiple rates. 

Even though there is a single rate, various import categories receive 
a diSerent treatment. Certain products, primarily essential materials and 
intermediate products, can be imported perfectly freely at the given 
rate of exchange. A special treatment is given to imports of capital 
goods; these are imported either subject to licensing within an over-all 
capital goods quota, or subject to certain specifications relative to the 
use of depreciation (replacement) funds. Also, the National Invest- 
ment Bank provides foreign exchange for capital goods necessary for 
projects it finances. Foreign exchange for other purposes is subject to 
various forms of licensing, and clearly, because of the secondary im- 
portance of such imports for the economy, is quite scarce. 

On the export side, a combination of e:y)ort subsidies and tax re- 
funds is temporarily applied to exports that previously (before introduc- 
tion of a single rate) were exported at preferential rates. 

The general purpose of these various arrangements, as in many other 
developing economies, is to provide infant industry stimulation, whether 
to import-competing or exporting industries. Also, these measures have 
the purpose of making smooth and gradual the alignment of previously 
highly distorted internal prices with world prices. 

The relation between external and internal prices in conjunction with 
import poficies is also an important tool of farm price policy. Actually, 
prices of imported foodstuffs together with price ceilings and/or stimu- 
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lation for major farm inputs are the -principal regulators of income and 
tools of economic policy in the predominantly nonsocialized agricultural 
sector. 

COMMENT 

John M. Montias, Economic Growth Center, Yale University 

It is symptomatic of the underdeveloped state of Yugoslav studies that 
radically divergent views can coexist on the economic system of Yugo- 
slavia. Some scholars — ^Professor Vanek foremost among them — take 
it to be what Belgrade’s ideologues say it is: A socialist market system 
guided by macroeconomic instruments in the framework of long-term 
plans. Others are rather inclined to see in it “an ambivalent system, 
partly governed by the laws of imperfect competiton and partly ad- 
ministratively controlled.” ^ 

In 1958 I came away from a cursory study of Serbian and Croatian 
economic periodicals and from a number of interviews with directors of 
Yugoslav enterprises with the impression that the second of these views 
was essentially correct.- Vanek’s paper gave me an occasion to follow up 
on later developments. I found that in 1960 and 1961 moderate progress 
had been made toward making the decentralized scheme work, but that 
the administrative controls imposed to combat the inflation in more 
recent years have brought back a degree of centralization that, at least 
at tlie beginning of 1964, seemed greater than six years ago. 

Since long-term planning, on which Vanek’s paper is concentrated, is 
least bound up with the way the economy is run, I may start my dis- 
cussion at this point and thence go on to the more controversial aspects 
of the study. 

Although I have read with care the book by the Croatian economist 
Sirotkovid on which Vanek relies for his analysis of Yugoslav planning,® 
I still cannot tell whetlier Sirotkovic meant to describe Yugoslav plan- 
ning practice in the late 1950s or to prescribe for its improvement. He 
seems to have melted together what is with what should be — a practice 
that will be familiar to readers of Soviet economic literature. 

But even the idealized version of Yugoslav planning that Sirotkovid 

1 Professor Bicnnic of Zagreb University, cited by Ljubor Sire in "Control and 
Competition in Yugoslavia" in M. Miller et al.. Communist Economy Under 
Change, London, 19^)3, p. 149. 

= Cf. my article "Reform and Retreat in the Yugoslav Economy,” Foreign Af- 
fairs, January 1959. 

s J. Sirotkovid, Problemi Privrednog Planiranja u Jugoslaviji, Zagreb, 1961. 
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lays out before us is short on theoretical sophistication. It the Yugoslav 
follow his scheme, I can hardly go along with Vanek’s claim that Yugo- 
slav planning procedures compare “quite favorably” 'with those em- 
ployed in other countries or with his denial that their methods are “rudi- 
mentary or inadequate.” Sirotkovic’s normative prescriptions hardly go 
bej’ond the projection of past trends in coefBcients, a doubtful practice 
when one considers the favorable drcumstances under which the Yugo- 
slavs stepped up their output from 1953 on — fuHer utilisation of ca- 
pacity, relative abundance of the labor force, tail-ends of investment 
projects started in the late 1940s, foreign credits, etc. Moreover, the fixed 
and working capital coeScients he focuses on (Yi to Ye in Vanek’s 
paper) are so aggregated and made up of such heterogenous elements 
that they are most unlikely to behave as constants. I should expect these 
coefficients to be sensitive to changes in the magnitude of all the varia- 
bles in the system. They cannot therefore be used for the purpose of 
relating variables at a future point in time with any degree of rehabDity. 

In general, it would appear that even the crudest linear programing 
techniques based on aggregated data would be an improvement over the 
mechanical scheme advocated by Sirqtkovic. As Professor Ragnar 
Frisch has pointed out, if one attempts to map out a large investment 
program viithout the aid of some form of linear programing, “one is 
practically certain to be taken by surprise afterwards in unexpected bal- 
ance of payments difficulties and other troubles.” * One of these “other 
troubles” in a partially decentralized economy such as Yugoslavia’s is 
the occurrence of infiationaiy pressures — a problem to which -I shall 
return at a later point of this Comment. 

It may not be entirely fair to test the pudding of Yugoslav planning 
by its eating, since chan^g circumstances have a vray of upsetting the 
initial hypotheses on which long-term plans are based, but it should at 
least be noticed that the execution of the 1961—65 plan ran so far off 
course that the plan had to be abandoned less than two years after its 
inception. The Fourth Plenum of the League of Commum'sts resolved 
that henceforth less ambitious plans would be drawn up, which would 
be sure to keep the economy moving in a balanced and stable way.® 
The deviations from plan in 1961 and 1962 that prompted this reap- 
praisal included rates of growth of gross national product and industrial 
output that came to only about half the rates planned for those years. 
Exports which were supposed to rise by 8.4 per cent in 1961 fell by 

* Qrcted in Holiis Cttnsiy, “Cotnpsrative Advantage and Developnteni Policy,” 
American Econamic R.evieyr, Marcb 1961, p. 33. 

- As report'd fcy W olfgacg Eggers in Osteuropa WinscKajt, 1964, p. 43. 
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l.S per cent. In 1962 they rose by 21.5 per cent as compared to a 
plan of 18 per cent, while imports fell by 2.2 per cent when they were 
scheduled to rise by 6 per cent. Nonagricultural employment and gross 
fixed investments also lagged appreciably behind plan.® 

The discrepancy betn^een plans and realizations, incidentally, is not 
necessarily an indication of the high degree of decentralization of the 
Yugoslav economy. The Sowet Union and the East European nations 
are rarely, if ever, able to stick to thCir long-term plans, even though the 
planners keep nearly all the reins of economic power in hand. Miscalcu- 
lations and the inability to predict future trends in labor, capital, and 
material productiNity' are usually more to blame than the devolution of 
responsibilities to lower organs (although, exceptionally, the failure of 
the Czechoslovak plan for 1961-65, which was also abandoned in 1962, 
had much to do with a poorly conceived attempt at a partial decentraliza- 
tion). 

This brings me back to the thorny problem of the nature of the Yugo- 
slav economic S 3 'stem and of the role that planning plays in it 

It is obwous that the necessity of planning and the impact of errors in 
predicting future trends will be less if the government confines its role 
to maintaining an appropriate level of effective demand,. while alloca- 
tions among alternative uses are made by the market. The first question 
to be asked then is the extent to which the allocation of resources in 
Yugoslavia is governed by prices shaped under the influence of supply 
and demand. According to Vanek, restrictions on the price mechanism 
are minor and temporary' and designed mainly to curb monopoly situa- 
tions. He claims, without citing any source, that only about a quarter 
of the output of intermediate goods is subject to price ceiHngs, while 
one-third of the output of consumer goods consists of items whose prices 
cannot be increased wthout prior notification to the Federal Price 
Office. I have doubts about both these figures. In 1956, according to a 
well-known Yugoslav economist, price ceilings were imposed on 52 
per cent of the domestic output of intermediate goods. These amounted 
to 27 per cent of the gross output of industry'.^ As far as I know, there 
has been no teiidency to. decontrol prices since then, nor have the rela- 
tive proportions of controlled and imcontrolled materials changed 
radically. 

« United Nations, Economic Commission for Europe, Economic Sun-ey of 
Europe in 1961, Part I, Genera, 1962, Chap. I, p. 43; Economic Sun-ey of Europe 
in 1962. Part 1. New York, 1963, Chap. II, pp. 47-48. 

•Nikola Cobelid, Politika i metodi privrtdnog razvoja JugosJavije (.1947-1956), 
Belgrade, 1959, p. 309. 
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On the other hand, about 40 per cent of total retail trade is subject to 
maximum markups, which effectively rule out “speculations” in the 
trade network on these items, while “virtually all the other goods,” ac- 
cording to a 1964 source, fall under the price-control law.® While it is 
true that controlled prices may be raised one month after authorization 
has been requested from the Price Office if this authorization has not 
been formally denied, it must also be taken into account that these re- 
quests are in practice only made when they are “justified” by cost in- 
creases. Enterprises do not normally raise prices to take advantage of 
an especially favorable market situation, whether this advantage is of a 
monopolistic character or simply due to an excess of effective demand. 
The Communist Party, often working through the enterprises’ workers’ 
councils, brings its influence to bear on management to act according 
to the norms of “social conscience.” The role of prices as a device to 
ration off demand, to call forth marginal amounts of supply, ox to 
attract resources in the short run — which might justify extraordinary 
profits in certain situations — is not officially sanctioned or even recog- 
nized. Where the dominant market position is exploited is not so much 
in overt price gouging but in quality deterioration and in cost padding — 
typical phenomena associated with controls everywhere. 

It is symptomatic of the official attitude toward price formation that 
the government in 1964 raised prices of electric. power, coal, and a 
number of agricultural products on the assumption that these price in- 
creases would have no effects on other prices of the industrial consumers 
of these products because in effect no such repercussions would be 
tolerated,® 

Vanek writes that “once the distribution of national income between 
investment and consumption is decided on . . . , it is only rational to 
try to maximize consumers’ satisfaction.” If I understand him correctly, 
he implies that with the exception of special taxes designed to correct 
prices for disparities between social and private utility, Yugoslav 
markets achieve this aim. To do so, consumers must express their 
tastes through their consumption decisions in retail trade. We have 
already seen that prices of consumer goods were fairly tightly regulated. 
Hut-thece is another, perhaps even more serious reason, why con- 
sumers’ preferences were not transmitted with any degree of precision 
to producing enterprises: The personnel of socialized retail establish- 

® Ekonomska politika, September 26, 1964, p. 1343. 

^ Ibid., September 19, 1964, p. 1319, Actually the cost increases due to higher 
prices of primary materials eventually forced up the prices of many processed 
products, despite this injunction. 
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ments had little or no incentive to do so. At least up to 1961, the date 
of the source of my information, the wage fund of these enterprises 
depended on their turnover rather than on their profits.^® This regula- 
tion had the effect of discouraging trade in slow-moving items, of 
reducing the range, of products traded (thus restricting choice), and of 
limiting personal service to customers to a bare minimum.^^ The short- 
comings of Yugoslav retail shops, as far as I could observe in 1958. 
were similar to those in Poland or Czechoslovakia, where incentives 
were also based mainly on the volume of sales rather than on profits or 
on value added. 

As to industrial enterprises, it is not so clear either that they are 
profit-maximizers, whether at the imposed ceiling prices or at the prices 
tliey choose to- set. Benjamin Ward suggested some years ago that in 
enterprises where the workers’ council was strong, profits per em- 
ployed worker might be maximized rather than total profits. This be- 
havior, systematically pursued, would lead to quite different decisions 
on the scale of operations and the choipe of inputs from those we should 
expect in a profit-maximizing situation.^* While I doubt that the councils 
are normally powerful enough to impose such a course on the man- 
agement board, there may be enterprises where these distortions 
occur. Another problem, which is perhaps unavoidable in the so- 
cialist framework in which enterprises operate — where directors of 
enterprises have little security of tenure and can be turned out at the 
request of the workers’ council with the concordance of the local 
peoples’ committee — is that enterprises may be managed with a 
view to making the largest possible profits in the short run, at the 
expense of their long-run interests or those of society as a whole. 
This characteristic helped to undermine the investment-auction 
system tried out for a brief period in the mid-1950s. Managers who 
tendered the highest bids for credits — tliat is, who offered to pay the 
highest interest rates — were those in the most difficult financial situa- 
tion and/or those who knew that they would not be around when the 
time came to repay the loans. This system soon had to be abandoned 

1® Velimir Vasic, Ekonomska PoUiika Jugoslavije, Belgrade, 1961, p. 242. 

It will of course also have undesirable effects on the cost side, but these are 
unrelated to the failure to cater to consumers’ taste. 

Benjamin Ward, “The Firm in Illyria,” American Economic Review, Sep- 
tember 1958. 

On the conditions under which directors may be dismissed, see G. W. Hoff- 
man and F. W. Neal, Yugoslavia and the New Communism, New York, 1962, 
pp. 241-42. 

Source cited in Sire, “Control and Competition,” p. 152. 
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the production process, namely, foreign exchange. As Vanek points 
out, the system of variable “coefficients,” which amounted to a highly 
differentiated schedule of exchange rates designed to protect inefficient 
domestic industries from foreign competition and to encourage the 
exports of high-cost goods, was abolished in 1961. But the Investment 
Bank continued to exercise administrativ'e controls over the allocation 
of foreign exchange; in particular, it went on channeling scarce exchange 
to purchase foreign equipment for hea\'y industry, while agriculture, 
transportation, trade, tourism, and catering had to do with declining 
allotments for this type of imports.'® There are no more “private-type 
profitabilitj.'” criteria in this tj-pe of allocation -than in ffie case of 
investments. 

So far I have said nothing about the nonmarket allocation of materials 
subject to price ceilings. It is apparent that intermediate goods, such 
as steel, whose prices have remained \'irtually constant since 1954, 
while the inflation spread to other sectors,'® cannot be obtained by con- 
sumers in any desired quantities and that some formal or informal 
rationing must take place to distribute available supplies. In practice 
the most important institution that effected this distribution prior to 
June 1960 was the branch association of producers (udruzenje) . Since 
that date the branch councils {sm’eti grana) in the framework of Federal 
Industrial Chambers have been superv’ising the procurement of materials 
for their associated enterprises.®® Under the old associations, the 
member-enterprises distributed available supplies among themselves. 
Although I was informed in 1958 that there were frequent differences 
of ^'iews as to how this distribution should proceed, the fear of direct 
government interv-ention kept these conflicts ‘Srithin the family.” My 
guess is that the reorganization of 1960 increased the government’s role 
in supervising industrj' via the industrial chambers. But it will take a 
good deal of research — of the type David Granick and Josef Berliner 
once conducted on informal decision-making processes in the Soviet 
economy-^before we shall have any firm understanding of the nature 
and the degree of centralization of allocation channels bj’passing the 
market in the Yugoslav economy. 

To conclude this Comment I should like to speculate on the reason 

the Annual Report of the Yugoslav Investment Bank for 1961, Nosi 
Sad. 1962, pp. 14 and 15. 

The price of steel rails ofxommercial quality remained fixed at 80,000 dinars 
from 1954 to at least September 1961. In the meantime the cost of firing had 
risen by 55 per cent (Savezni Zavod za Statistika, CENA, July— September 1961, 
Belgrade, 1962, pp. 24-25). 

sc Vasic, Ekonomska poUtika, pp. 54—55. 
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■Tihy the Yugoslsv- govemrnent found it necsssaxy to superimpose so 
many direct and indirect controls on what was originally' meant to 
have been a real market mechanism. 

If we leave aside the possible political reasons why the state may 
have wished to retain centralized controls over the economy, we can 
say that these interventions were essentially due to a conflict between the 
strategy of economic development the Yugoslavs pursued and the 
institutional model they adopted to implement it. Between 1950 and 
1952 Yugoslavia started to veer away from the Soviet model without 
ever giving up on rise Scrriet strategy of development, consisting in high 
ratios of investments to national income and the concentration of 
investments on heavy industry. Furthermore, the government was com- 
mitted to a policy of evening out the enormous disparities in the level 
of development of the siz diflerent republics making up the federation. 
(As late as 1955 the national income per head of Slovenia was two 
and a half times greater than that of Macedonia.*'^) This meant that a 
part of the profits earned in the more developed republics — Slovenia 
and Croatia — were earmarked for investment in more backward areas 
— Montenegro, Macedonia, and Bosnia-Herzegovina. The government 
wished to grant economic powers to the republics and particularly to 
the communes (opstine) to allow them to found new enterprises and to 
carry on their own development The established indastries in the more 
industrialized parts of the country had to meet heavy demands on their 
gross profits from the federal government for investment elsewhere, 
from their republic, from their commune, and finally from their own 
workers and stafl, through the latteris association in the workers’ coun- 
cils, The resolution of these conflicting demands was to some degree 
determined by the so-called financial instruments described in Vanek’s 
paper, but there was necessarily considerable uncertainty, ex ante, both 
as to the magnituite of the value added by each firm and its final distribu- 
tion each year. This uncertainty was compounded by the greater free- 
dom given to the workers’ councils in 1961 to determine workers’ 
wages from these margins and by the decision taken in 1964 to allow 
the communes to take a larger part of enterprises’ net proceeds. 

It was weH-ni^ impossible to calculate with any accuracy the sums 
that weald be distributed in the form of wages and those earmarked 
for decentralized investments by enterprises, communes, and other 
recipients of funds from producers. This uncertainty in the apph'cation 
of die instruments, along with a fairly liberal short-term crediting policy 
on the part of the National Bank and increasingly favorable terms for 

" ComptUsd from data in StatirdcTu Godisr.jak 1963, p. 356. 
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the farm sector, gave rise to a perennial inflationary problem.” Since 
the financial instrmnente were too blunt to keep the inflation in check, 
direct controls on prices were resorted to. As these controls distorted 
the price structure, they made market criteria increasingly inadequate 
to guide allocation decisions. To cope with these market failures, more 
direct controls had to be instituted. This institutional disequilibrium 
eventually led to the present “ambivalent system.” 

Interestingly enough, a strong opposition has grown in recent years, 
especially among Croatian and Slovenian economists and politicians, 
to what Vladimir Bakaric, the Secretary of the Commurust League of 
Croatia, calls the present “administrative-centralist system.” Many 
Yugoslav economists would agree with Bakaric that “the difficulties 
which are in essence the product of the old [centralist] system cannot 
be overcome by using methods stemming from that system.” The 
economy must break out of this vicious circle. What is needed, in other 
words, is not more controls to patch up the system but “more freedom 
in the economy.” There is also increased understanding among in- 
fluential Yugoslav officials of the point made by Dr. Branko Horvath, 
in his article in the Economic Journal of December 1958, that ex- 
cessivelj' high investments, carried out at the expense of consumption, 
may so destroy workers’ incentives as to be self-defeating for the 
purpose of maximizing the rate of expansion of the economy. Bakaric 
hints that excessive capital transfers from the more advanced to the 
less advanced republics may also have the effect of retarding o%’er-aIl 
grovih.^* 

If these and other liberal-minded economists and politicians could 
have their way, the Yugoslav economic sj'stem would be transformed 
into something more closely resembling the market economy described 
in Professor Vanek’s paper. 

Between Januarj' and August of 1964, for instance, investments, which were 
slated to rise by 10 per cent according to the plan for the entire year, actually 
went up by 40 per cent compared to the same period of 1963 (investments by 
communes and districts rose by 51 per cent and investments from bank credits 
by 213 per cent). According to one source, there was an increase of 540 billion 
dinars in effectb'e demand since last year *^^’hich was not matched by a compara- 
ble increase in the volume of goods available for consumption and fi.xed invest- 
ment.” Bricks, one of the few building materials whose prices are not controlled, 
were 23 per cent more expensive in the summer of 1964 than in 1963 iEkonomska 
Polittka, September 5, 1964, p. 1219; ibid., September 19, 1964, p. 1307). Other 
details on the inflation are contained in ibid., September 12, 1964, p. 1285.^ 

Speech by Bakaric in Vjesnik (Zagreb), September 21, 1964 and his inter- 
view ■ftith Ekonomska Palidka, published on October 10, 1964. 

-* In his speech reported in Viesnik, September 21, 1964. He also argues in 
the same speech that the necessitj* of these transfers is the greatest cause or 
pseudo-cause of the retenU’on of the administrative-centralist s>-stem.” 
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